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DESCRIPTORS- ^t^READING, >(tBLIND, 4:SENSORY AIDS, BRAILLE, TALKING 
BOOKS, VISUALLY HANDICAPPED, 

AT A TECHNICAL SESSION, SIXTY-ONE PARTICIPANTS FROM THE 
FIELDS OF EDUCATION# INDUSTRY, GOVERNMENT, AND AGENCIES OF 
THE BLIND DISCUSSED RECENT DEVELOPMENTS IN THE PRODUCTION AND 
USE OF READING MACHINES WHICH PERMIT BLIND PERSONS GREATER 
INDEPENDENCE IN READING THE PRINTED PAGE. THEY ALSO EXPLORED 
PROBLEMS INHERENT IN THESE EFFORTS AND PROPOSED SOLUTIONS. 

THE BLIND CAN OBTAIN INFORMATION FROM THE PRINTED PAGE 
THROUGH SUCH DEVICES AS HIGH-POWERED LENSES, BRAILLE, 
RECORDINGS, AND SIGHTED READERS. OTHER DEVELOPMENTS DISCUSSED 
AT THIS SESSION WERE THE OPTICAL PROBE, THE OPTOPHONE, 

COMPUTER -REPRODUCED BRAILLE, SPELLED-SPEECH , RECOGNITION 
MACHINES, AND THE USE OF THE SERVICES OF THE TELEPHONE 
NETWORK. THESE DEVICES ENABLE THE BLIND TO TYPE AND READ 
THEIR OWN TYPING# TO IDENTIFY CURRENCY, TO READ 
CORRESPONDENCE# TO IDENTIFY LABELS ON PACKAGED AND CANNED 
GOODS, AND TO PERFORM OTHER TASKS WHICH REQUIRE READING. A 
LIST OF REFERENCES ON READING MACHINES AND THE BLIND IS 
PROVIDED. THIS IS A SUMMARY OF THE SIXTH TECHNICAL SESSION ON 
READING MACHINES FOR THE BLIND HELD BY THE VETERANS 
ADMINISTRATION (WASHINGTON, JANUARY 27-28, 1966). (NS) 
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FORSWCRD 



These notes, somewhat delayed In preparation and duplication by the 
deroands on cur time of more urgent projects, constitute the most 
detailed public record of the proceedings of the Sixth Technical 
Session on Reading Machines for the Blind. A very brief summary 
of the same biaterials may be found in: 

Freiberger, H., and S, P. Murphy, •’Reading 14achines 
for the Blind,” Science, Vol. 152, No. 3722, pp. 

679-530, April 2£, 1955. 

A more extensive summary article on the conference will be found in: 

Freiberger, H.,. ”The Sixth Technical Conference 
on Reading Machines for the Blind," Bulletin of 
Prosthetics Research, BPR 10-5, Spring 1966, 

Department of Medicine and Surgery, Veterans 
Administration, pp. 0-24, October 1966 /Avails 
able while the supply lasts from Superintendent 
of Documents, U. S. Government Printing Office, 

Washington, D.G. 20402, cost 65 cents 



Since the Sixth Conference several steps have been taken by various in- 
dividuals, agencies, and sponsors. St. Dunstan's, the organization for 
British war-blinded, held a week-long International Conference on Sensory 
Devices for the Blind in June 1966; proceedings were published. The Sub- 
committee on Sensory Aids, National Research Council, he .d a symposium 
March 30-31, 1967; a report, now in draft form, probably soon will be 
issued in the Numbered Report Series. Hadley School for the Blind is 
developing a tape-recorded home-study course as an introduction to the 
Mauch Visotoner, primarily to help select candidates best suited to 
personalized instruction such as Mr. Lauer is now providing at Hines .VA 
Hospital. Thirty Visotoner and ten Visotactor B reading aids, with ac- 
cessories, have been ordered. Considerable activity at many centers on 
mechanization of braille production was reviewed at a conference at 
American Printing House for the Blind, Louisville, Kentucky, Feb. 3-9, 




HOWARD FREIBERGER 
New York, N.Y. 10001 
February 26, 1963 
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XI , INTRODUCTION AND HISTORICAL 
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Even though much of the nation was bogged dc/wxt with hehi^ snowstorms,' 61 
persons attended the Sixth Technical Session pn Reading Machines for the 
Blind held January 27-28 ^ 19fe6 iti Conference Room 119 a't' the Veterans 
Administration (VA) Central Office, Vermont Avenue at H” Street, NtW, 
Washrington, D.C. 20420, It is ‘^estimated the attendance was doWn about 30% 
as a result of thn storms. Tabula ting^ the current affiliations of the 
participants^ shows that 17 werb from the' world of education, 15 ftom industty, 
14 from agencies for the blinds 13 from government '(VA-7, NIH-2, VRA-1,' LC-1, 
USN-1, NBS-1) , one from NAS i^C, and one a pr ivate.Vpract icing ophthalmoiog'i^ 
Irofessor Thomas A>«^ Behham of^ the Department of Engineering at Haver for^‘ 
College'^ Havenfbr<lv' Pe'*', served' as chairman as 'he has done so many' times 
before at' earlier .feonfeteuces in thie series, ^ The six VA-arranged OonfhreftWs' ' 
on reading machines held to date ate: * ^ 

• ■" * LOCATION 



CONFERENCE 
NO, •. 



DATE<S> 






j CT‘ ^ 



NUMBER CP’ 
l^tlbtPANTS 



1 


. Aug^i20, X954 


- ' - Commodore • Perry Hotel 


11 




' i . . , V . ■ 

• - • * • ^ r • . . i V ■ 


•Toledp; Ohio' • > 




2 


Apr. 25, 1955 


Franklin Institute 


. 24 






Philadelphia , Pa . 




3 


■••^■Augi 3; 1955 • 


•-Rohkef Siler Institute 


38*"' 






• New York’, N.Y. ’ ' 


■ ■ T F . • V n 


4 


Aug. 23-24, 1956 


Veterans Administration 


50 






-Washington, D.C. 




5 


Sep. 17, 1953 


National Acaden^ of Sciences 


63 






Washington^ D.C. ’ ' 




6 i 


^ / Jan. 27-28; 1966 


VetStans ''Administration '• 


1*61 




- f • • ■ * • '■ • ■ .. 


Washington, D.C. 

... „ , , ft ^ • ,* - “ • - ' 


-f . / • ■' 




vi • : c . '* . 


r ^ 

. L '4. ■ * '• ' ' . !V ‘ ‘ 






. hi, 


‘ . * . C ' ‘ ^ ‘ - 4. ’ . 


■ . * • *• 






'**'*.,* ^ *. • ^ . L ’ i. /• . 





^ LC 



? 



' i • t 



♦Note that more were expected, but some could not attend because of the 
snow storms. 



Although there is a gap of over seven years between the fifth and sixth 
conferences, certain other meetings arranged under different auspices were 
held in that period and have served some of the same information-exchange 
purposes. Among these are the Human Factors Society Sensory Extensions 
Symposium, Cambridge, Mass., Sep. 12, 1960, the ONR-NBS S^posim on 

Optical Character Recognition, Washington,. Jan. 15**17, lyoi ii/ ^ 

the International Congress on Technology and Blindness, New York, June 
18-22, 1962 (2), and the ONR-AO Symposium on Optical Processing of In- 
formation, Washington, .D.Cj., Oct. 23-24, 1962 (3).. 

' iil. OPENING REMARKS. . r ; ■ ^ 

' ,1'." ’ ’ ' ’ - -V. . 

Dr. Eugene iP.. Murphy called the group to. prder at ?;2p AM Janua,^ 27, 1966., 
welcomea those assembled, and noted par ttcplarly^;^ presence of Drs. - 
Werner .and Nye who came through the snot^a from Gexmany and California. . - i - 
r^espeotively • Dr. Robert E, Stewart , representing the Chief Medical^ 
Director of. the VA fprmfilly welcomed the participants and then turned ; , 

the meeting dyer to the/chairman,. Prof ess, or Thomas. A., Benham.... He,, in 
turn, hriefiy. outlined reading-machine history , of the pasjsj 2p.,ycars^fflen^^ 
tioning' ihe RCA A-2 device <4) , the. RCA; recognition machine . (5) , and the 
fact that many other more recent developments, would be covered the . 
talks to follow. He referred to the school of thought which proposes that 
independent reading of a printed page by. a blind person pvaniat a spe^^of 
one. word per minute is better than none at all. This relates to the ya ue. 

being able to read a few words without assistance, perhaps to ide^ity 
a document, to be alerted po the general^.con tents of an-onvelopo .or book, 
or to scan items mojBt people like to keep, confidential, e.g., financial 
statements. ^ ’■ - 



» 
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Dr. Murphy indicated that minutes of earlier conferences in fhis series have 
been prepared, and that this Sixth Session will be similarly documented. 



IV. SINGLE ChAPBL DEVICES 



I • 



Mr. Leo M. Levene spoke on "the "Optical Probe With Audible Output." He 
first quoted from Mr. A. Wexler (6) of .IJalboume, Australia, .a diatinguished 
teacher of science to blind students: *?By means of photo-electric cells 

coupled electrically to sound-emitting apparatus or to vibrators, a great 
variety of phenomena normally observed by sight can be made perceptually 
accessible to the blind or if need be to the deaf blind. 



Mr. Levens then went on to say one of the instructors first to Mke use of 
this principle was Dr. E. J. Waterhouse of Perkins School for the Blind. 

He used a photoelectric cell and buzzer in 1933 to enable hie blind students 
to determine the altitude of the sun. 



While the,, pptical probe is not %.new device ,3 .few people seem to. , kn^ 
much abont, it. This, is evidenced by the,-f 4 ,^t,-;thai i^^ re-invented: ^ T 

periodicaliy. The probe seems to be a logical canbination of a s^t tif } , . 

elements* It appears to fill a need* When it ’’sees” light ^ it emits 



sound * 



The optical probe has been conceived independently a number of in- 
ventors* Designers, in most cases >not cognizant of, eariier woi*k 
field, deyispd j.iMtruD^nts^ V sinitlar to. ,Qthers alyesdy known*, / 



A set of devices recently developed and constructed by a Princeton physics 
professor for usa by his blind, stuients is rsattarkably sto^^ 
in use in .Russia and -Australia nnd to. tho 6 % 7 <^o.voloped at the American. 
Foundation t, or .the BUnd * .. The prof ess^^^^ that he was iunabl^ , to . 

draw on experiences:. Qi others but . hsd ,t^ repent their experiments,*. 
is one of thp .reasons Retailed .inf ©.rn^tipn on^ is,, being presented 

here* Mr* Levens then described the device in some,. of its forisa, listei - 
some of its capabilities, and demonstrated four forms of the optical probe 









The optical probe is a device that responds to incident light aijd produces 
an audible output signal* It usually takes a form similar to a penlight* 

In its most basic configuration it consists; of a light sensing. element, an 
electronic audio irsquepoy genera tor,. coi||rol.led by the light sensor and an 
audible sound reproducer such as an earphone pr loudspeaker; . 4 battery 
usually supplies the required power* The device functions in this manner* 
The lens gathers light ani ffocuses it ou jthe phptocell which in turn . supplies 



the necessary signal voltage to the electronics which controls the tone 
generator and causes, it tP produce -as .its 'final output a rvoltage snfficient 
to drive an earphone* Variations in .the .ampunt of light incidentdon the 
photocell result in varying pitches of the audible note in the earphone* 
Light incident on the probe-^ may be from a direct source 01^ reflected* The 
probe is basically very simple but:.as one blind person said, after using 
one of the probes for a time: "The information gained with this. device is 

rather small; however it is inf initely ^better than nothing, at ..all, and, 
until now there „has been nothing on the.iBarket*** , 



Specific optical probes have been cons true ted with additions and modifica- 
tions to the basic design* These variants generally involve differences.;, 
in input devices * light sensors * electronic detectors * power supplies. , or 
output devices * *. ‘ ‘‘ 

INPUT DEVICES include lenses; light transmitting fibers, rods, and tubes; 
illuminators; color and polarizing filters; choppers; and orifices or •irises* . 
These form the probe's front end* ; ■> i 

LIGHT SENSGIS include light-sensitive resistors, diodes, transistors, photo- 
voltaic cells, light activated switches and other light sensitive electronic 
components* The sensors are chosen for spectral response, electrical out- 
put, size, reliability and ruggedness* 
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EUECTROtllC 6B1ECTORS incluide simple tbti’e genetJ^tprsf , variiable /frequtettcy 

oscillators of multivibrators , varii^lble ^plltude bpcilliators ^ 

and potentiom^ers •' ' ' , ' '■ ’ .3 - ' 

POWER SUPPLIES - These are usually batteries ^ primary or rechargeable* 
For fixed applications power lines are sometimes used* 



OUTPUT IDEVICES are generally earphones » mlhiatute loudspeakers > or 
"Sonalert” units (commercially available combined oscillator ind sbund 

reproducing means) * 






The sensing portion of thus probe *may. be mechahilcally mounted to "read'*^^ 
a specific indication such as the metcury Ih a thermometer 
in a compass * ' The probe may be' mounted to sera a portion of B circle 
such as a meter or gage scale* It may l^e mounted ao Jbo to make a linear 
scan possible* Reference points can be provided in order to locate 
accurately points of interest* . / ! . 

Some of the capabilities of the device y by no means an all inclusive ^ 
catalog; are as’ follows: , ^ 









* V * . j 



’*p. 



As trbnomlhal measurements of^' the sun and moon* are ^ 

possible when the probe IS suitably mounted hhd pro- 
vided With a telescope front’-eod* 

..... . j • f . - rr ' 

Blind typists can orient' letterheads ahd find margins* 

A blind telephone switchboard 'operator can use the • 
probe' to ^locate lighted /lamps and thus Operate the 
aboard* - •* 



i i . 






: 1 



! .f : .*1 - ■ t 



Colors can be matched by Use of suitable fitters and 
an aural potentiometer output device such as the 

audio circuit analyzer * Urinalysis is possible with ‘ 

this set-up* This is important^ to the blind diabetic* 

Numerous scientific experiments are passible in|^udfng many associated With 
the study- of light and -opticsi 

Meters and gages as well as mercury thermometers and barometers may be read# 
Compass directions may be determined. Horizontal level may be established; 



' V - 



Motion may be obierved and measured. 'Rotational vdloci^ may be dWtabliShe^ / 
by measuring the output frequency produced by a reflective strip oii a 
rotating shaft* 



Ji 






: .9ti 






A radio repair techniciati wantdd 6ne of<Jthe devi‘ae^► to «'check pilot lights 
and stereo indicators in radio sets. 


















y|V' ..r U i . ‘ * 

SjjnplB dl(k2i!^0O)S sod oscilj^loscopB patt^BOSi mfty *<be tracatt# > 

Mr. I^ei^ena ailudadibttefly to the early i work o| Or. C; M. Witcher^ 

AFB andiMlX* whidh cultainated in the ytoductiQn for AFB tin-1957'of 45 • ^ ■ 

"Audivis" probes by Dunn Engineering Associates, Cambridge^p Massadhdsetts, ^ i 
at a reported cost of $35 each. He also referred to the devices of Messrs. 

A. Wexler (B> , R. &A.?Muretov an* a.lTb^,>Belfing#:^^ 

... r fe.; .--'-. kk : a-. . a-.. 

Mr. Levens demonstrated several optical probes includir^>one fl?tted to^ 
hand-held boy scout's compass. Professor Benham also showed a 3" x 3” x k 
opti,aA;lipr.obe built by l^r* . James Swatlr d'f the Radloicand^Eledtr^cal -EiSgiria#^^ 
Division ,.?NAtlonajb Research Council 20 f> Canada ^lOttawav Calnada* " Professor - ® - ' 
Manu.mentlpned related MIX student^'' theses *(1(^4, (11) ,, but itidicatdd ‘’the 
de^jSilppments had -nesver beeir’.carried through, to a thorough -user •*trial -phas** - 

, . ‘ - 1 ' ’ ''j. ^ > -«>v» 

^ **■ ' ^ " 

In addition to the optical probe devices with r, tab tile output metitioned-by 

Professor Mann, Howard Freiberger briefly described suggestions in this 

area. Attributed Drs.; MelnS Jh: Kallmarm^ (IR) and Robert' J .^Hooh.“ ' 

Kalimann idea ijWolved a photddl«ctrieally controlled tactll^'^titoU^^^ 

at ^ii^er^et^ of atiVibrating recd,t jthis reed: itself Btounted iorthogOnall^^ 

a second, 'vibrating reed. As>ithes \mtt -passed/:.oweroblack on a page the*Jt^' 

reeds would her ;dlbtyeh> ele'Ctricallyf’ tp vibrate,^ causing the-^sthaulator 

and-photosenpi.tive! ejjjploratory tip> tOtideEScribe^'a atoall- rectatiglG’. iSemsed* 

with the finger iip» .vertical vibration of « thff? stlimilator reed as " 

out a . horisgintal. rectangle would be , ^the indication of black’ on* the’ page’ 

below.r .tXhe!! taotangular scani area" is ' about the: equivalent of a- braillfe ‘tSSi4 ' 

in size. The cunife^couldrbe used to render printed braille tangiblev^ ; > (j6v r> 

The Moon idpa c^templated a ph^^^ tha fingeri 'mn 

tip by a glove or cuff arrangement, and a typtile ViPlncher” or. stlmulatorf^v-'/i-s 
on the same finger tip. The power and electronics could be on the hand or 
elsewhere, connect!^ byjfine..wi^ If^ tha:.f inSOV 60 equipped ware^aoatnedr^ 

over 8 p 9 ge^ 8, tao|i|Liiensi^p0^]W9uJ.d.^J>?. xctce^^Y^.^ ? * 



it’s *■ 
{> 



whenever il;, passed j>yer^ blaph, ? jj, ; 



j 






Mr. Hathaway said j^r.'hOOO also^ f^^ a four-^aonaljptpbaiwithi^^^^^ 

photocells in a linear array controlling finger^Ttip atimi^a|:orSj^..pn .fourj.f f ', 
adjacent fingers* Such a device could provide the illusion of drawing the 
fingers vPver . large, letters i.n ro,lielvf . Mr.., Mauch,; pointed qui^^^ flmllatlty s 
between this concep^a ao4; ^bat undarlyingshls Vispt^ctor j* '.,’ ' fc- -■ 

Professor Benham fia^ntioned "another. probOi byi)-.^ §wail havlp electrical,; 

stimulation as output. The iot§.pslty pf -, stimulation 4s, controlled b^^ 
user. Of 50 trial users some do not care for the unit, others have mixed 
reactions to the type of stimulation. Professor Benham demonstrated the^ 
device, gave instructions as to its adjustment and use, and then passed it 
amongY those present for personal trial. 
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V. IIIBBGT TRANSITION MAlGHIMBS ' 

Dr 6 Hurphy msde brief Introductory remerks prior to the playing of a tape 
prepared fay Mlaa Mary .Jameson* of ^ndon» England, who ffaa not present at • 
the conference. Miss Jameson's topic was "The Optophone: Its Beginning 

and Development." In the talk, reproduced below as submitted, except for 
the addlti^ of seme references. Miss Jameson tells of her 48 years ex- 
perience with the optophone: 

TRANSCRIPTIQN OP RECOBDIHG MADE BT .MISS M. JAMESON. January. 19^6 
This Is Mary Jameson speaking from London about the Optophone, its be- 
ginning and its development. 

I lire t met with the Optophone In 1917 when I was 13 years old. 1 learned 
what was then the .Optophone Code <>n an instrument built In the Inventor's' 
laboratory. This Optophone had one selenlin cell which received light re- 
flected from the printed page being .read. White paper emitted a* full musical 
chord; the reading was done by the tones blotted out by the black print as 
the scanner passed along the line. 

In a word, reading was effected hy what one dldnlt hear. This was not cedy;. 
and the frail conetruetlon of the instrument added to one's diff lenities. ' 
The focussing, arrangementi. would slip out of place' if ai^one walked heavily 
across the room. However, by August, 1918 I could manage a speed of about - 
a word a minute, sufficient to shew that prlnh reading was possible. At 
this moment, a isost fortunate event occurred. Admiral Sir Reginald Deighton 
attended a demonstration given by me at Xing's College, London and he 
Introduced the Optophone to Messrs. Barr and Stroud of Glasgow, who agreed 
to manufacture It (13) . The Optophone when manufactured shewed a threefold ' 
advance; it was no longer frail to handle; the scanner was equipped with 
an excellent driving mechanism; and a second selenium cell, a balancer, 
had been added, so that the printed letter signals came from the hlhck 
print and not from the white paper. 

The British Optophone still uses the Barr and Stroud driving mechanism. 

It provides a rhythmic flow of signals which can te varied in speed by 
turning a screw. At the same time it can be held up by hand pressure if 
one needs to study a signal In detail. If only the selenium cAlls had 
been suited to their purpose as this drive was, the Optophone would have ' 

been of Immediate’ practical use. 

The volume of sound given by these cells was uncoiafortably' low, and they 
were apt to crackle after an hour Or two'S use. Yet the work on the 
balancer cell principle was not wasted, but was applied by 3t. Dunstan's 
when, twehty years later. In 1944, they took up the Cptophohe and substituted 
two photoelebtrlc cells for the two selenitin cells. 



The new cells gave really adequate volume of sound, and after m^ro- 
phoni^' atid focussing difficulties' hSd baeh oi^erfedme; provided "a useful" ‘ ^ 

instrument, l^tdr, in^fhd"^^50^s^ 1ft K. Hill becaMh' itttefest^^^ 
the Optophonei Ills, wprjk ‘ 6h ‘ihe foduSsing airah^bniettts has m ' 

improved the definition' ^b^f the' output and made it’ ehsiat tb 'disti^^^ 
between shapes as similar a’s lower’'base -^b* arid’ ’*h* and ' *i* ’and '-*e' . • ; 



> •• .- 
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There remained, and still remains a serious ‘draWbadh to the British 
optophone output: the signals are not heard against a silent background 

as they'are in the diW of the Battelle" instrument '(l’4y^^ ‘ ' V * ' 

Having reached t^e 19 ^ 60*8 taSy I sum up the 'position T| ’thinlt * 

a driving taedhatiisin with the 'attributes of the British' s^dtem ^akes -for 
ease tfnd%pWed of fieadittg. This ^Whould also be said for a Silent back- ^ 
ground"^td‘ tlfe SignalsV ' ' ' ’ 
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It is possible that further study will shew that the British Optophone 
gives bettaf def ihitiod than the Battefle 'ih the pr^^^ ' “ 

signatdV' »v^ i r 

Regarding tracking, one of the Bat telle probes was fitted into the British 
scannbr ^b ' thati it could he^^peVated with the BrifiShf drivfe;? ^Thls' allows ' 
a rhytteiiic flow 'along the -printed' lihi^i^ mainm d spSed desired by ’ 

the reader. A turn of a screw increases or decreases this speed. /I will 
illustrdtb this 'pblht* using' uppef 5dase ^ *V* and ‘w*';' ‘ Eabh ‘lett^ Will be “ 
heard ^ttirhe tinfea hiid ^he ’ recording -is nrtfde direct f roiii thfe Baftteile 
Optophoncj^/ 

Normally I ^rim bhe eM^ tester’ than "the rate at Wttidh I dan 

pick up every detaiihf each signal i telyihg on hand pressure ti^'sloW up ’ * 

my reading'lf necessary. '/I will nd^ illustirate thiSji;/ • 

Regarding definition, or the clear cut presentation of the signals, *X find 
the British Optophone somewhat superior in this respect to the Battelle. 
in spite of background noise.' ' As^‘ this %s "inOet evidenft when letters fbixcw* 
each other closely iii words’ j t will try fo illustrate' -the point by ret36rditig 
the title, "The IftnV fiby and the BOnkey*'^, f r<» the " 

material, flrst’'"on the Bat belle and ’then on the British Optophone. 

Mr. Hill thinks the ‘image reaching the print 'fran the British Optophone 
scanner *is hi ightty narrower horizontally than that fr<mi the Battelle ^ 
and this has to dd \fW:th 'the sharper output? "cm the’ British Op 



* / * 



*? 1 ' <• •# 
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Ckjming now to the teechlpg o£ Optophofie ree4in$» 1 prefer the letter-^i^ra , 
to the word-letter epproecK* The corro»bc*^«ic® w ,, 

sounds of the signals is such a poworful aid to the memo^ ^sldes 
stlnwlating interest. For. eacanple, having told the atudeet . , 

that every vertical line produces a chord* h« quickly grasps t^t lower .., 
case *m* having three vertical strokes has three chords; he will realise 
for himself that *n* must have two. 



I have said I prefer the letter^ord^, method, and that is true basically* 
but 1 would rather call it the "letter and word" method because 1 would 

gradually introduce words , as the atudent progressed with , tl^c ie^ters^ 

I would start, wi^h two-^t ter words, gilding up to words of about .iive 
letters.! In this way! X would construct ^a bridge between 8ep«teto^i«^ter% 
and instructional materials such as are found in the VA-Battelle 200-hour-, 



training course. 

Also , with :W^em axq?Hfying equipment! 1 would not think instwetionTOj 
tape records necessary, but would take the output directly from the Opto^c. 

phone. 

This system would permit varying reading material , and speed of presentation 
according to.t]te speed of the ntudenta and, the interests of tl^ qxper Jmenter . 

I . . . I . ••• :\r\- 

. •. » , ■*•; Q 

In the past I have -had to move from an alpluibet sheet;. of separate letl^^a . 
to a Childs* primer baying words of iqur,^ five ;and: even six.,le.tters^ ,l. 
think the jump is too great. 



I know that the word-letter method is used satisfactorilyw for teaching 
students to read with their eyes, but doesn't the situation differ from 
that of aural readers? The eye can take in. at gUnce • considerably 
greater range of characters than the ear, in fact the ear receives them 

one byg one. & 









Being able to run the drive at a speed greater than that a^ which every 
detail can be picked up does help to speed the reading, however. Concerning 
the use of context*, 1 cannot feel tkst this should be deliberately taught. 

It is often far easier to read the text than to guess at or thi^ out what ^ 
is likely to be ahead. Also, it seems to me that nothing should deflect us 
readers from performing what, is still <^e basic task of helping the ^perts 
to discover the clearest possible edde and the best manner of presently it. 
Nevertheless, in practice one becomes fanilllar with . the style ai^ vocabulary 
being met with in the work being read and one can move quickly past names 
and other words which have become familiar. 
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I had hoped tp i,nclude a sample 4^mon6t ration-^ the Battplle putput using 
the British scale 1 , but it does not seem to suit thp B^ttplle OptopUpne, 
the frequencies needed forj.wa>^ lettejcs such as *v* ^aiid . *w* se^.to be too , 

close. Where. these letters narrow tp a poinf a nierging and roughening of 
the tones is caused. Mr. Hill has cured the trouble by spacing put o ^ 

six tones. Although this situation dpes not allow me to attempt a fair 
comparison between the Battelle and the British scales, I, thought it might 
be useful to try comparing a six tone with. a nine tpne scale. Fo^ fbis.j 
I recorded the words ‘winter* and ‘snow* from Battelle, instruction tape 
recording.Np. 15, then recorded the same Vprds direct from the Battelle ^ 
machine 1 have here.. ..AS'SO often happens Ip, this kind of work,. I.,piet wi,th ■ 
a snag; the. general quality of the^ instruction fape recording is much 
clearer ttiah from, the Battelle used by me. , . 



Ip this short purvey I have tried,. to dp three things. .To .Ipdicate^ the value, 
of the. Britlsh«*type drivel to illustrate, the advantage, of the Ba.^telle. flpiet 
background, and to sup^gest the direction which it seems to me that . fujrthpr 
research, should take Vith the object of “toprpying th^^^^c^^^ of the ou^pu^t. 
Vertically - speaking, the bept number and.,choice of tones, horizontally., 
speaking for the clearest possible, .definition. , . ... 






lie 



• » * / * • ^ • J' f ■ ti ^ C.'^' - * * * • * V* .* • — • *1 ^ 

When I., have recovered, from the opera tiop for which, X enter 
January., X hppe to resume my studies.* In the meantime, may Ii wish this 
Conferei^e the success its impo.rtance deserves* 



'.•Vj 



Professor Bexiham inquired whether.., pit present knew epough .85 

and construction of optophone . systems suph as. the. pn.e built by hatt,elle 
Memorial Institute to understand, those parts pf .the. conference-y treating ., 
of these .devic.es*. Mr. Freiberger described the Battelle system, as dP 
optical tp audible transformation .mechanism wherein , the disppsls.tipn. of , 
ink on the printed page as , alphanimieric. characters in the., y,. and x direcr 
tions is. transformed tp on"Off combinations^, of nine discrete.^pudible tpnd,s ... 
in a frecuency .^pltch) and>. time domaip. ^The. freppency dimension is related 
to where “black** exists in a,. narrow vertical slit"like . section of the letter 
being examined, higher frequencies, for ^’black" . relatively higher., in the 
section, w^ile the time dimension relates to horizontal position as the 
letters and in turn words- and lines are scanned from left jtp._. right,, y 






A 



Mr. Freiberger, a VA staff .electronics engineer, then tpld.pf his exr ; ^ 
per iences using the., I^attelie , ipO-hpur optophone training course with Mr^. 
Geneva Washington, a. blind social, worker who has volunteered tp take the . . 

lessons in spare moments. Despite the severe pedagogical shortcomings of. 
such an Informal arrangement, the subject had reached the 80th lesson by 
the time of the conference with performance abopt the sa*PC es , the average . 
at Battelle Memorial Institute during their more intensive controlled learning 
study. Original plans for this volunteer arrangement between two VA staff 
members called for completing three hour-long lessons per week. Because of 
competing official and personal activities of both instructor and student, 
holidays, illness and other mishaps, the three-hour per week schedule could 
seldom be maintained. Some quantitative data resulting from this effort are 
given in Table I. 
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Professor Benhani noted tiiat readixig speeds te|)orted for oi^topHbne users ; 

are not vbryJhjLgh, l?ut he pointed out that abhlts ere the subjects. He _ 
repeated h question of teii raised about what the rbsults would be if children 
were' Introduced to the optophone and given as extensive and lengthy training 
is 'teed whesn leathing to- read. ^Mt. Freiberpr 

mentioned the resistance some educators feei to taking * child and sub- 
lecting' it to optophone trSining at the expense of giving tried and tested 
training in brOille and other subjects: in the relatively few hours of ^ the 
school day. At Battelle Metilbrlal lustitute some work had been done with 
both grade school and high school childreh. ; The younger* Ohildren Seemed 
to hhve trouble with some of the mechahlhal tasks associated with 
the optophone as it then existed, and psychologists felb thst the high ^ 
school group was in the wrong age bracket for teaching the skill. 

Dr. Leb H/Riiey then summarized the experience with the optophone at ACRIBAR. 
The abbroach was to select subjects thought to be highly motivate , pe sons 
who M expressed a desire to be able to read inkprint, and who felt a 
at being unable. Scteenlng of prbspectlve subjects was dpne in Dec^ber 

1964, including tests of physical fithessi I.Qr* hearing, P®y®hologl . 

adjustment, performance on tests* prepared by Battelle as possible selection 
means, and musical ability, using Seashore materials.^ Six subje^ 

selected i three males and three* females, ranging , 

I.d, range frbiai 110 to 141. Instruction began in January 1965 using the 
Battelle training program. At ACRIBAR a little more time per lesson ^s 
taken at the start than recommended by Battelle, but after the first fw 
weeks 'biinstructlbb it i^ds found possible to exceed the lesson rate of 
the curtictiiuk. Some problems arose such as improper Instrument operation 
at the start. This was corrected and no further Instrument troubles o^^ 
curred. The tracking boards also had mechanical defects' which were 
some. There was a discrepancy between sounds of the code frcM the unlfom y 

paced tapes and hand-tracked Model D instrvm’enti As tracking skills 

improved this trouhle was of less and less concern. Personnel problems 

developed ib that four of the original six selectees left t^^^ 
they got regular employment'/ one more left tempprarily to take a short-term 
lob in another city, and the aixtft had to auspetd attendance becaw^ of 
fairly serious iilnesi. ‘The best course for the futufe seems to be We 
of evening and wwh-end ' time for training session's rather than prime day- 
time work-hours time. In spite of these setbacks the two subjects who 
remained Ibngest achieved 'reading speeds with’ the course wterials of 7.1 _ 

words per minute after 35 lessoiis (October 1965);^ and 4.5, wpm 

(September 1965)- respectively. Additional details of ' this' wotk may be found 

in (15) and; (16). ; ■ : ■ 

Mr. Itarvey L. Lauet then presfehtcd his paper: 
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. POIK^IAL Tti^ES w CS^OBliCm 

}ty neighbots are- saying' have dliils*' W testify about the ' 

Optophwi^, ahtf i -shpi^bWe '•'“ •’ 



Irlght. 



? >1.- . --•.'I 

; I 



t.d ^ ^ \ Ilf. ■■ .• " •" <:*so‘;Tv 
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By dib'Oua^ihg the uses tb‘ ^hibh J ^^lye‘ ''an^dpto^ 

how %hla- methbd" 'of ; rebidli^ ink^ytibt; ' become ah 
mai^ bllhd^pbople. 



•n.i 
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- » T « j ^ 5 

, 4.,F*.-n tp' shoir.’ ' % 

.-!:fefc4 for''- ^ ■■■ ■- 

-’ij'C. rs';' ,n ^ .».•#: • 

. ,'fM/C. -a’i ■• A '‘. •- .V i -a '“! ■ v'f 

i:i -u',‘ !.'.'■; tm " •■ 



1 work for' thb^' Vetethne* A^lhls teaOhin]^ ^ ib'^llihd ja 

vibtially impaired vetbrlhs 'aF liOspitil Ih iliinbia. F6ihnlifly» 1 



was a home teacher for the state of, Xllinois • 



•tf- * 1 ^ 

V,} 



V- if.*‘ ^ , 



• ' • J •> *•; 

Both 



1 took the 200*ieS8oh'0bdrso of' training for hSe of^'the 'op^^^^^ 

the eOurde the' dptb'phb'hi 

HemOriiii'^inStitdte' in COluibus dhio. yet , 1 heve tau|iit the skill'.; 

The course was Obmpleited^about' a year' Ogb'^and Sihee then; X’^iiave'‘tMed 'the., r,' 
Optophone for many little things. ' i . a l -7 .1' 



* ^rVr 



X always f had' 'alone ; but' X^had ‘ hdlp ‘ In ' selebtihg ttiie , nii ter ials of the course 
taking -testSi-etci'''" ' "• ^ " • '*■ " ' 
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After completing the course » a four-step procedure was evolved. for developing 
new uses • ' The 'procedure could be te^lHdted’ in SuCcdSs Or ' fSilure 'St ' 
point. Step One is'^to try to read.or ldentiiPy^;ah^^ Step 'two £s to' ’., 

have someodO ^desdtibe the 'material, ^Shd I Ssk pe^^nent ^ 
about it . '’"then I " if Step three were’^^headedy ‘r wd^ the it^ 

using the OptOpHOhe.' £n Some cSSes step'fOur dfds helpful. "X would niake 
a braille description of the format of the, reading ^matter so. that X could 
efficlehfly 'read a similar item in the fhidfe. . fh the case of sool 

like hahk''statemeht8i'‘X 'O^Ould Siiii remeSib'er ‘ the layout. \ 

■) ,.»vvb- .V >• ii •■• - .7^.; ' =• I f •M.v l.n • “i.-.-r- • - < •*•• •• = •■« 
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I do hot' Of aim iiakimM'effi’Ciehcy fo,r this prOced^reji 4^4 should he 
modified fOr Some Idafh'e'ts ^Of differitih abilities 'and backgrounds'. ^ 
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1 found six categories of efficient uses for the Optophone . A . few months. . 
ago there ward four, add the sub-grdups ;aie increasing each week^ A 1’,,; 
pleasant Surprise awAits me 'around ave^ 6’ther ePrner. ^T^e' job of readi^ 
something’ for' the firgt time' tiifore thAn 'offsets the' ^i^ihOnt little '’failures 
along the Way^ 't, 



'..‘W • 



It remains ta define Ah Efficient We. An ef fidleWt use is ohe which, 
after reasonable training, permits greater independence and also reduces 
the hahdieap of ^blindness to the £ndividuaXS_''uhder consideration. *^ ^ <^^-j 
here eWcerned Wf th th 4 ^psy perAbd'would wani to^fead bims.eXf^^ 

with d machlnd 'like 'tW Wfophpde* ' , " 
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1. Of gr««t iaportanee. is to rea4,P|>e*s typing and to 

check the operation of a pen or or determine if an ink a tamp haa 

printed or not,, t did. thia 

made easier bcMi^e ot the foreknowledge otw.haa ojC »hs|t. if helng rep4 , 
and because the likely typing errors* are unlikely to be missed with the 
Optophone. l ff»t.«el^ck>porresppndbnee,^^ read all sddresses and.dheoks 
I write. 1 oceiiionaijy find ah erroie. tjba^ no Idea. waa, prespnt^. 1 nan 
read with the paper still in the machine if hecesaai^, make corree^lo^ . 
with all"whlte carbon* find my place or read what was last written. I 
acmetlmas mite, aaveral cbacka and. envelppas. and;; t^n. check , them all . , At, 
flrat* it wap mare ef to chack an item ^itfng Itj. 
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Formerly* our typewriter would quit vnrklhg properly in the midst of a 
stack of Ghtlstaaa cardf How,* even ^le sUghtest .question aa to a key 
stnhsk'or an item Ismertedi, into,, its propet. envel 9 pe {pan be cleprfd jip,^on 
tto"s]^t. I.usad, taipedrli e^cka and!. type tf^ all. There: ia^no lo^ep 
thh need to carry around lettera and checM Jiiat to have the typing cheeked. 
Ity i^lng la improving, he^ 1 pan poni^ntfate, fipra on accuracy and .be- . r 
cauae thoae atrike-^ers abund terrible.' , i 






There ere thoae who* through carpleafnata pr desperation^. do not • 

their typing checked. They sometimes send blank or unsigned iphccks, through 
the mail. This cells for attitude development. 

A blind . typist using tfie,^(jptbphwip ;^f<hild hot need .s^ kelp. In mklng 
correctibna . and .conld even ireplacp. the i^per into the typewriter :When ^ 
necessary. Uheh e blind person ^s :«upp detailed .work tp do * ,s^ld^^ad 
fimily members can [bec^. discdursgp^^ college sti^eht*, , I would 

often wonder* **itiet*8 see* whom should .1 pes^r with this prpbl^? ^ 

2.1 the'sbcbnd eetegoiy ^i's identlfi^ cutrency. ,1 identify;:;. 

$1* $5* $10 end $ 20 ^ 1110 .^^^^%^ done with one hundred .per cept 

accuracy with either the’ Bettclle instrument or the new Visotoner developed 
by Msuch Leboratprlps . The Viaptoner la. better this, purpoae hfcadP* 
one can seen eh erem eliboatthhe*helf inch tell ei^ .became it is .pp pompset 
end portable. Identifying money ie often more necessary away from home. 



? 'v. 



. I 
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Perhaps A busihesamsn auch' ss s vei^lng^ptshd. p^,rp tor might the 
device on e bradhet, within .easy .reach. 1 bplipve ^t would add tp iha r 
confidence of hla jeus tbmers, in a blind busihesimiah'i^jChoy knew, that he yr.r: 
coiild identify money hliueii when necessary. Of course* one shopld still..:: 
use e good system of filing currency. Incidentally* blind parents would 
like to have their own. independent means of Identifying curtency. ; j 

. . • ■ • ; '■ ' •' - 

'3. The third cetegd^^^^^^^^^^^ correspondence* ipimoa* bulletins 

newsletters* etc; Handwriting csinp^ the, Optofpione so far , 

as we know; It is e great pleasure end very hsa^y to read e typed, nptp 
from e friend or to reed e letter from Mr. Freiberger about reeding 
machines. In order to avail myself of that privilege* I will gladly 
read a carbon or thermofax copy. 
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Even thoee correspondents who 4 p PPt type may yapt to locate a typeyriter 
and tap but a private ho^e • ‘ ^ , a -• 

4* the fourth Mte^piry is .rea^in^ nuiny blllSt checks and bank stater 
ments, f amillar^^formS « etc. X ^e^m the layout of, my common .bills and make 
braille notes hbbtit tpem if necessary. Pot exampi^e. I. read and copied the 
entire form bf nQT QAchlnerp^^ and Lea^ Statement. .That was . 

very hard tb'do. Imt now 1 can locate the information X want from subseque,nt 
statements in a minute. 









Reading bank statements has become very routine. / X can .either read all the 
figures from the s^temeut or else read all. the checks ahd only a. few figures 
from the statement. An abacus helps with the necessary calculation. 

For many of my bills the cycle is.. now comjpilete. X read . the bill. ..raPPi^^ It, 
in braille, write the check. rea4 it oye|r and mail lt.>,. Then when I, receive; . 
my cancelled checks and statement. X read, and take notes ou it«. , . < 



Here again attitudes toward /responsibili^ and . independence play, a role. 

Some blind; people pay their bills iu person withput/having/^ checked . 

X know ;a blind pprson who paid/his neighbor's electric bill. :^ome blind v .. 
people Simply .rdiSCaj^^^^^ unsealed mall and ax^ thing.; that feels like an ad. 

Xf that were the policy at bur house, some neighbors would be. unhappy because 
some of their mail is mistakenly left in our mailbox. 



5. A fifth upe is to identify .mail, packaged g.bods. canned goods., etc. • 
Identlfi^tion is ysually .more urgent than reading. .. X. knoii; blind people. 
who will btittbnhole .everyone who comes; to their door: to get , things, read or 
identified'. Return addresses are often easy to* read with the Optophone. 

One can read bits of. .ads. and discard them , at. will. . X . braille the envelopes 
of items X;haya^‘ identified., Es^erience shows up that^it is pften expedient 
to censor items which pbrtlcu^lar wpnld not like to read. .Th^s may 

include religious and political.material.^ ^ ! 

There are several ' hidden advantages to identifying, things pnes^f;: .. 

* • ^ . * 

A. The time of a sighted reader may be better used for reading more lengthy 
materials. B. Items do not need to be moved or carried around too much. so. 
they arie easibr to keep., track of . C. It reduces the urgency of getting 
mall read ahd jiakes for a more flexible schedule. :v 

Recently I have ’been gratified to find it easy to read labels on canned goods., 
and carcoiis'e began to read recipes and directions also. Braille and. ^ 
orderliiVess redube the amount. you heed. road. For example, with . carp, ful 
buying and itbdy of features' pn cans, one needs to read less than one-third 
of the can's With the '^chlne. Then .all, of the cans can be. labeled if, desired. 
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The new Vlso toner works much better for this work because ,i^qh larger., 
print can be read with it* ' Those big letters 6ii TV dinner* cart on|i apd 
cereal boxes stand right out for the Visotoner. It is also easier to 
change adjustment for the size of type read ^ and it is easier ^ to .."roll 
around a can" with the Visotoner* I topk the Vlsotoher Into a* super- 
market and read ^some labels' with it, and If del tlmt^it i^y l^c^e 
practical to use It in some situations lii&e this. . ih 
fication is quite hew to me. ' I ^ Ibokinig for sujggestions; much more 
may be' possible in this ‘area. ^ \ . 



I: •; 



Much of what I have said shows how the Optophone complements otljer skills , 

namely, braille, tjf^ihg hhd langiiSg^^ills . Order Vine^ 

its uhe efficient."*' The* same chn be daid' for the use pf signted. reader 

6. I use the Optophone for all. I have mentioned thus far, but there, 
is a six tIV category 1 plan to work on- -refeterice books,;, , braille is tbo 
bulky to permit most people to own a ghod dictionary , or ref er^^ 

The ability to use Such texts in a library would be even more important. 

I have read the print in some of these bpoks but have not tried tp look 
things lip 'as ye tv Children’s reference boo’^ may be a help Aga^ 

the Visotoner, because of its sha^,^ portability and* easy-to-use jcontrols 
should be a* great help. It also has i gp'pd feature for reading italicized 
print; The photocell array can be rotated so tbat the ’’slahted" 
sounds almost like ordinary print to the' eat.. . ’ ! . ' 

I have also had a brief chance to use the Golineator which is the tracking 
board developed by Mauch Laboratories of bay ton,' Ohio. It iS mai^elpus 
and very versatile. It should help with reading books. I even .enjoyed 
using' it by using the Battelle probe agaihCt the bar of the Golineator. 

There are other uses for C^tophbnes 'Which ate as yet inefficient. Never- 
theless, sctee people may want to read magazine prticles, case records,, and .. 
even 'whole books with- the' instrument, tfy plan Is to read magazine articles 
in order to build speed. A new motor-driven pacing aid has been built. We 
want to see if steady motion of the probe will aid in developing speed. 

This seems to have been the case for some other learners. Perhaps magazine 
articles will be very practical. 

I made some mistakes which' slowed my progrej^s along the way. j?irst, al- 
though I enjoyed reading articles and stories, I stopped reading them too 
soon, so my reading speed did not have a ChancC to increase. I tell wy 
braille students to read magazines for practice after completing the course, 
but I did not' practice what I preach. The second mistake was that when I 
first began to use the machine at home, 1 did not keep it handy enough. 

The machine^ should be available to use'momentafily. The biggest problem 
has been the small amount of time I could, de'vbtp to this. work. A small 
problem has' been some difficulty with the^ equipment. 
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Many questions are connonly asked, of me*. HoW'ffSt do./I read? 1 read froa,.,,- 
5 to 25 words per minute depending bh contrasty type f on ty context and . 
whether or not a tracking hoard is used. 



Some sayy "tmo wants to read so slowly?''. 1 feel that a nianbar ofn.peoplevt 
would like" to do Just that. Thousands of people Use braille at very slow 
speeds* . ^ey use it for notes y addressesy. and labels « Most learners of 
braille need to read a , great de^l after leaning the skill in order to 
develop speSd. This fact and my experience leads me to believe blin^ 
people may want to read some print slowly* 



People also ‘ask if it was difficult to learn. It was difficulty but some 
braille- students work harder learning. braille than/ I have had to do in 
leaning the Optophone* People also want to, know if I have extra ability* 
X suppose so y but it required extra ability under tbe circumstances of. 
working alone and experimentally much of the time. 



I bfAieve. that with a little better Optophone and improved teaching methods y 
thiq‘ skill will be brought within the reach of many more blind people* X 
also believe that, like braille y this skill may best be tatight a po^^oon 

who uses the skill. Xn the case of a new skill like this, it may be even 
more iiaportaiit. A teacher must listen to the output of the machine part, of 
the time and ‘help the student ti^ouble«*shobt» Xn ' fact .the teachers may 
need to learn to. teach trouble-shooting , scanning and skimming if this is 
possible. By careful and experienced tutoring, we may be able to reduce 
the need for tape recordings* / ^ 

i / ■ 

We need to direct students to uses for the skill such as checking their 
typing at the appropriate, time. X have: kept simples of various kinds of . 
print encountered in everyday use. for this purpose* 



We have fo\md in. teaching braille. that. if we introduce new uses for braille . 
at the propitious time, mo t Ivat ibh , to /'struggle on*V is greatly, enhanced. 

On the other /handy we can discourage a learner by giving him ill-timed 
tasks no matter well the skill is taught. 



X also feel that motivation will play 'a cardinal role in learning this ;r.. 
skilly arid it would be helpful if students coiyld be promised the^ C^e of 
the machine if .they mastered and used, the . skill. X..h9pe thatcinany a blind 
typist,, professibtial worker, businessman and housewife will find ^this , skill 

of beriefit. Home teachers with whom X have spoken werb > 

thus ias tic when they heard how X used the machine,. $h6rt passages cari be 
read as efficiently on an optophone as by a sjtghted neighbor where neces- 
sary arrival and departure social chitchat consume, as much time as machine 
reading* Also some materials of a religious or political nature cause a 
reader to be uticomfortable, and embarrassment sets in for all concerned. 
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Much of what I have said here my apply to other "limited access" reading^ 
machines'; Though' the Op tophotie affords limited ac^ss to print, ",t^h^^ 
made me feel less limited* . ' " . . 

... .• -i. ' ' 

I cannot begin to thank everyone, who helped me .. They incite sta^ff m^bers, . 
at Hines Hospital and many of you gentlemen herp at the Conferenca*.^' - 

^ ^ * r* I . • 

In summary, 1 love to use the Optophone. Tlia pace is slow, the Mleagb is ' 
improving, but the payload" is terrific* 1 woiild. like very much to feach 
the skim- ~ 

\ • • • • , * I 

Professor Beiiham then said that it was apparent to him from Mr. Lauer 's . 
remarks that a device of this , type was useful eveh at the preaeh^. stage ^ 
to read short things, bhd eveti-some more coi^pliea ted documenta*- Mr. Smit^ 
said he has seen some of Mr* Liuer's versatili^,' and that he hot onl^ can., 
read carbon copies of documents, but oh' bne' occasion head a "^ermo|ax" of 
a carbon copy. 

. , . . ‘ ‘ ^ - .i-u • < 4:- 

Mr. ^uer mentioned the Visotoner several thnes during his talk. ' Prof esspr 
Benham explained that this device was Suilt by Mauch Laboratories ^and tha I; 

Mr. 'Glendoh Smith would speak next on the Visotoner..' . 

Actual visotoner hardware was started in April 1964 when the ViSOtactor 
design was also completed . It was felt optophone ins tnmehts might have 
better accdptance if they had some of the Visotahtor features.' A 
magnification scheme allows for accbmmodatioh of print frcm abdut small \ 
want*ad size to medium sized column heads, a flve^fbld range, with maximum 
limit at 0.440 inch. The frequencies used are as in the VA-Battelle opto- 
phone, 440 cps, ‘554 , 698 and twice these frequencies, and four times, for. a,,, 
total of nine tones. Mr. Smith showed a slide of the unit', pointed out the 
optical barrel, the four finger rests (as required in the VisbtaOtof), the 
illuminating lamps, battery, rollers, and lens* An internal view of the 
four components of the optical barrel was "then shown. The photocell array 
developed Ut Maiich Laboratories was visible, as Well as the cem-tube arrange- 
ment used to position both the lens and ' array such that sharp fbciis is main- 
tained over the entire magnification range. The magnificatibn adjustment 
knob has raised dots in the several "clock" positions to allow blind users . 
to make direct settings if they happen to khow the type' aiipe they intend to 
read. Another slide showed the assembled Optical system. Mr'. Smith pointed ' 
out' that the single "sensitivity" control of the Visotoner operated through 
manual cohtrol of the lamp brightness. Such an adjustment is ne.cessaiy as 
the amount of light falling 6n the cells depends oh the magnification in use.' 
The cells always "trigger" at the same level of illianinatibn, in this base .. 
about three foot candles. If any cell senses leOs illumination than this, 
the corresponding tone is switched on. The body of the Visotoner contains 
all necessary components^ some 38 silicoh transistors, 63 res^tofs, 18 
capacitors, and 12 diodes* A miniature hearing aid eatpiece is used to 
deliver the audio output to the user. The entire unit may be carried in 
a small leather case slung over the shoulder somewhat as is done with a 
camera. 
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Frofesebr Benham then introduced Mr. Loyal E. Apple who presented the fol- 
lowing paper on; 

FACTORS AFFECTING READING MACHINE INSTRUCTION IN REHABILITATION CENTERS 

A.fter watching the progress of Battelle Institute and Mauch Laboratories! 
nnr superior}' Dr. W. T. Liberson} Chief of Fnysical Medicine and Rehabilita* 
tion Service at Veterans Administration Hospitals Hines » and I were pleased 
when it becano possible for us to have one of the Battelle machines at Hines . 
Dr. Liberson*s own interest in the application of electronic technology to 
the amelioration of physical disability was a factor in making this venture 

possible. 

On May 13-17 > 1963, Mrs. Genevieve N. Miller, Assistant Chief of the Central 
Rehabilitation Section for Visually Impaired and Blinded Veterans, went to 
Battelle Institute in Columbus, Ohio, for training which would fit her to 
Instruct in the use of the machine. Mrs. Miller began the training of Harvey 
Uuer, Braille Therapist, in April, 1964. They proceeded through the two 
hundred lessons of the Battelle series as their working time would allow, 
until Mr. Lauer completed his instruction in December, 1964. In addition,, 

Mr . Lauer put much of his own time and energy into the program and is to be 
highly commended. Mr. Lauer has presented his own experiences earlier in 
this session. 1 liked what he said and 1 detected that the group assembled 
here felt the same way. 

The reading machine is not a substitute for braille reading and writing. 
Braille has qualities which make substitution very difficult. The reading 
machine is an additional communication tool and offers great freedom in 
perceiving the ideas contained in the printed or typed word. Braille gives 
much greater flexibility in retrieving ideas that have been set down for the 

writer's use. 

■ There are about five ways in which a blind person can obtain information 
• from the printed word— high-powered lenses is one way for some legally blind 
people, braille, recordings, a sighted reader, or the optophone. All except 
the optophone and high-power lenses require the action of a second party. 

The optophone, however, will not be able to completely displace any one of 
the other four, for each has its invaluable aspects for the blind person. 

There are factors which govern the adoption of new programs in the compre- 
hensive rehabilitation program of the center at Hines. These apply «lso 
to reading machines . There are the factors of validity and relevance which 
must be considered first. After these come the factors which govern in- 
clusion. 









When a new program involves any device, it' becomes important that the 
device has technical validity, iirid does what it is designed to do- 
reliably. Portability, size, repairability and other factors important 
to engineers come into play and seem to be adeciuately met by the Battelle 
device. 

There is a concept of validity of instruction which is not as clear*cut 
as I shall define it. Instructional validity has to do with human beings 
being able to learn to use the device with a reasonable amount of time 
and effort. The instruction series for the optophone seems to have 
well validated. On the basis of the experience with Mr. Lauer, we would 
hypothesize that the actual time the instructor spends with the student 
might be reduced without serious harm to learning efficiency. 

Relevance of both device and instructional program to the management of 
sight loss is important. The deepest motivation springs from participa , on 
in activities which promise the most success in managing the greatest are^s 
of life affected by loss of sight. This is the way in which we wpuld define 
relevancy. The device and the techniques, which are to be learned for its 
use, are. always weighed in this manner. Indications are that the 
has relevancy for some blind persons but is not universal in its applicability 
in solving the problems of blindness. 

The factors governing inclusion of a device which has validity and relevance 
into an established program of proven worth are very complex. Inclusion may 
be made by displacement Of a previously established program element, or »y‘ 
addition to the established schedule of the program. In order to displace 
a program element, the program to be included must answer . the same dif- 
ficulties of blindness in a better way than the element being displaced. 

That is, a mobility program can displace a mobility program or a counsel ng 
program can displace a counseling program if they have a higher relevancy. 

The optophone is an additional area of function and does not duplicate any 
of the established types of program and, therefore, could not. <ii6place them. 

New programs can be Included by addition to the established programs when 
there is > a high level of relevancy and if the new program is for an area 
of function not touched by existing programs. Such additions do have .an 
effect oh participants as well as other phases of the program. The time, 
energy, and attention of participants can only be spread so far before s^e 
part of the program in which they are participating begins to be slighted# 
Motivating blind persons to expend energy at a high level is a part of the 
staff function in our center, but there are reasonable. limits. Although, 
there are negative factors, inclusion of the optophone program into the 
center should be by addition, rather than displacement. 
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If there were e very limited number of Individtials with whom we would deal » 
an optophone program could be worked out with only a limited' inOrease of 
the patients* stay in the' section.' This would have to be done by adding 
evening ihd weekend classes bn the optophone and by some modification of 
the' training regimen developed by Battelle Institute. 

'i' do know of a center where substitution^ or displacement of a a^r^» ® . 

part of their programming, and which might include the optophone 'program ^ 
by displacement. Perhaps both should be tried.' 

. ' „ . ■' ^ '■ ■ • • ; , . • • ‘ 

The kinds of knowledge and skill which are found in a %lind rehabilitation 
center would provide an apparently promising environment in which student, 
instructor and machine might be brought together. A center might set up a 
specialized program for men who wished to be admitted specifically for 
training with the optophone* in much the same way that dog guide schools 
admit for only one area of study. Such ?an Insular program, if sighiflMntly 
extended, would need additional space, equipment, and staff; but, it woiild 
more -nearly meet the* -instruction time criteria developed. by Battelle Ii^tltute. 
These time requirements are' much' longer than the time , jspan usually occupied 
by the rehabilitation process. ' • ' r - ; « '• 

Instruction on the machine might also be tried on a home visit basis, wherein 
the teacher instructs^ the prospective user in his home. The machine would 
stay in the home and the student might use it for practice at hie convenience. 



There is a factor which seems irapllcit in the development of the optophone. 
That is, that machines will be issued to blinded veterans who are Satis- 
factorily trained in their use. This is a strong motivational factor. 

Blind persons who learn to use the machines must have some assurance that 
the ojptophone will be available to them after they have satisfactorily .com- 
pleted their training. It is hoped that blinded persons may seek out a 
skill with the optophone aS* a- matter of ' intelligent self-interest, wherein 
after they learn to use the machine it- will, be available to them. 



There are other human factors which ara not clearly understood yet. These 
seem to be principally those of readiness. v'Je will not understand these 
until we have spent some time earnestly training blind persons to use the 
optophone.^ Not all blind persons have a strong sense of urgency about 
learning <to read a new way, but those Who do, and especially those who have 
a practical^ use* for much skill, should- be able to do so. 



The group w^t. to. lunch ter Mr, Apple's paper, and oa.return.MriiLauer - 
gaW a, d.eiopnstration of rieadlpg using t;^er.y 4 . 60 toner and' Cplipeator,- and < > 
then the VA-Batf^ optjophbne, Model;,p, Ppinting out'.he haa used the. ; 
Visotbner fof^phly^a week or sQ.^Mr, L^uer read from the* laultilithed list :-f % 
of names for "those who had registered early for the Cpnlerence • ' ^e going .i. 
was slo ^7 and rough, but he did read ‘‘J, Malvern Benjamin, Pres,*' and some 
other material pnthe sheets Then Mr» Rotkip presented an advertisement . 
for Mr. Lau^r. to read* .IConHdent and cheerful, explaining. as he went along>. 
Mr, Lauer tried, but was not able easily .to read thisqmaterial with the r - 
Visotoner. Mr. Rotkin said it was a severe test having four different type 
sizes, some illnstratipns, and.some /'negative print, A 'i*eo. white :letters 
in a dark background. ,Xt was agreed this was representative of what might' 
come in the “eilf Mr,.Iauer then read more successfully from, a Civil -i i/. . 
Service Gommisaion document . Some months later as your , editor, was pre*t .. 
paring this summa;)^ partially from tape recordings of .t^eraesslons, her.l ; 
attempted to. .get ^oasure of the .reading capabllityrdefnonstrated by 
Mr, jiauer. 'Keeping in that Mr, Lauer wjbs. not really hurrying, that 
he, had interajiiptions fr^, .the group, and answered questions too, note that ; 

” he read.. the .following passage \fith the Vlsotonerj iii 3, minutes 50 seconds: 

' ' ‘ • ■ .. r ... 

jg, .«.»■. J. . f •■• ... » »• » 

calendar days after the effective date of the 
action taken as a result; of the, classification ; 

' . decision, whichever iS later. This will, assure / 

,, any entitlement you may. have to retroactive ; . ' i . 

salary adjustment . 

Roughly speaking .this passage was read at a. speed of 8 wpm, Mr, Lauer also 
read frcm the. same document, using the yA-*Battelle optophone , He. read the 
following materials in. 2 minutes ,48 saponds^ ■ 

....... . • V . ' • ’ r .n. * . ; ■ .. i ^ . V. ^ I . V. • ' ^ ’ 

\ . description. If you do not have ope ask your 

^ supervisor for it, Ijt should; be. kept, available 

* . , . ^ . • * , *V '. * * ^ '* - * 

/interruption/ 

... or are given the ^task of preparing descriptiona 3''.' 

.'y .... fpr others under, your supervision,.. . 

These, passages ^were read at a.speed.of /.lQ wpm, • It must be emphasized that, 
conditions, equipnaents,, and techniques used rSt .this, time were not optimum 
for the realization of high reading speeds, nor was this in fact the goal 
of the demonstrator. 
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A discussion then ensued relating to the validity of using Seashore tdsts in 
selecting persons likely to succeed with the optophone. Drs.'Nye, Riley, 
and Hallinson felt there was some relation ’between these tests, musical 
ability' and optophone performance, ;Whereas Professor Metfessel and Oliver 
Selfridge had somewhat opposing lews. Professor Metfessel said the 3.5'cps 
differences in the Seashore: tests were so small compared with optophone note 
differences that he.was . not. sure performance in one area was so closely' re- > 
la ted to that in the other. Mr. .Self ridge said. that the optophone noise is 
not music, the device is not a musical instrisnent, and references -to music 
are Irrelevant. Mr. Freiberger volunteered he feels motivation and need to 
read may be principal components Iti the makeup of successful users. Mr. ^ 
Self ridge raised the question of . the effect on performance of the uncertainty 
in a user's mind as to whether he would own and/or retain a machine after he 
put in hours of learning. Mr. Freiberger pointed Out that while the ten ; 
Model :D VA -Bat telle optophones now extant werO> Veterans Administration 
property, no machine had ever been wrested away from a truly successful user,’ 
nor did he.' think such was anyone's intention. Mr. Self ridge pointed out v •=: 
there were many sound "channels ' besides tones , e.g. clicks, buzzes, noises, 
trills, and transients. He continued, tones are probably the worst choice for 
conveying Information. It is no accident that human languages depend mos.tly 
on cues other thaii tones, and where tones are involved the use is minimal. 

Mr. Freiberger mentioned early Bat telle work, ahd Dr.; Cooper spoke of the > 
simulated tests done in the Comralttee on Sensory DevieSS (CSD) days (17) • 
Superiority of other sounds than tones did not seem to be a finding of. these. 
limited studies. Mr. Mauch also told of some of his work with other sounds 
(13),, (19), concluding that, the closer to speech an output is, the better, 
but that complexity of auditory display alone is not the answer. Mri. Bledsoe 
recalled that in cne of the earliest English dictionaries music was defined 
as the "lease unpleasant of< noises," and he added the optophone sounds seemed 
pleasant:^ to him. He also stressed the importance of relating. research work 
to the blind at all stages as opposed to the idea of first producing a very 
good instrument and then working with blind people. Professor Mann concurred 
that evaluation with human users must be Involved in-the early stages of a 
device and right on through all later aspects of development. He also ques- 
tioned the use of pure tonds at the particular frequencies of the VA-Battelle 
Instrument. . Mr Freiberger referred to the brief psychoacoustic tests which 
led Battelle to the present set of nine tones (20) , (21) , and pointed out 
that the British optophone used only six tones differing from the Battelle 
in frequencies and timbre. Dr. Ben vJhite remarked one could simulate a great 
variety of outputs without building a machine by use of computer techniques. 
Dr. vJhite further said that: in evaluation studies of the optophone reading 
speed is essentially irrelevant .>. The measure should be something like how. 
long it takes to find a telephone number in the book, - or how long to complete 
miscellaneous lookup tasks of the types this Instrument is likely to be used 
for. 
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Fro^assor Benham .then asked Dir* Murphy to speak on the subject of tactile 
outputs which he did by describing the Faximile Visagraph (22>. Such an 
instrument serves the . need of renderings into embossed relief form graphic 
materials such as drawings, charts, plans, and graphs# It is felt that 
the machine described, built in about 1946, is not as refined and useful 
as one would like to have it# More work seems necessary both in develop- 
ment of a practical machine and associated materials and techniques, and 
also in evaluation of the utility of essentially "unedited’* tangible versions 
of graphical materials prepared for the sighted# ■ 

Professor Mann inquired of the group why a Gestetner process involving auto- 
matic :preparation of a duplicating stencil from the graphic original, and 
then printing the stencil with a special ink which when heated for a few 
seconds produces a raised area# This could be used both for line drawings i 
and braille materials# There was then -a brief exchange between Professbrs 
Ifann and Benham and Pr# Nye regarding ability of a blind person to use un- 
edited graphical material made into tangible form#:* From his 30 years ex- 
perience with. these matters, Professor Benham indicated some editing seems 
to be useful, but he yielded to the others that definitive psychological ' • 

analyses had not been made on the subject# ^ 

Professor Geldard then spoke of his work on :the *optohapt# Mentioning ideas 
of J# J# Rousseau in 1.762 and D. Katz and Ri H# Gault in the first part of * 
the twentieth century, he reminded the group of the lack of success of their 
attempts to convey music or speech to an individual by attaching some sort 
of hardware to the skin#. Professor Geldard decided on a different approach#^ 
Why: not "ask" the skin what sorts of discriminations it is capable of# It ^ 
seems responsive in dimensions of amplitude^ frequency, time, and locus. It' 
is with this last parameter, locus, that engineering designers often ’’fly in 
the face*! of the skln*s ability by. giving it sensory tasks it cannot accomplish# 
To "'give the skin a chance" Professor Geldard favors spreading out multiple 
stimuli over as wide a skin area as possible# :Syinmetric points ori the body 
should be avoided when placing stimulators# A recent paper (23) illustrates ^ 
these ideas in some detail. Ten stimulators were placed on the body j arid 
they were operated at a 15 db sensation level for 200 millisecond bursts 
separated by 2 second quiet periods # Paired patterns of likes and dislikes 



*At the meeting the term *'optotact" was used, but subsequently, and prior to 
release of this summary. Professor Geldard, for reasons of ' etymological 
homogeneity changed the usage to *'optohapt.#?‘ 
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were presented and the subject indicated same or different* 
discrimination of such vibratory patterns were thus gathered* It was 
not only the numbers of vibrators activated that counted, though the 
larger the number the harder to discriminate. *'Conniunality" of sue* 
cessive patterns had a strong influence. In the work described so far 
all vibrators for a given pattern configuration were "on" or "off 
simultaneously for the entire 200 millisecond presentation interval.' 

Noting that the skin is extraordinarily good on temporal discriminations. 
Professor Geldard also tried patterns where there were differences in 
the "on" and 'off" times. of the several stimulators during the pattern 
presentation interval . This tes t was ins trumented by use of a nine-cell 
VA-Battelle optophone probe mounted so as to scan characters on a 30' IBM 
electric typewriter. A set of. 36 symbols was selected for use in this ex-, 
periment. After typing the desired symbol, the carriage movement caused 
the optophone probe to scan. the symbol. The nine cells 'then controlled 
nine stimulators arranged on the body. The vibratory patterns resulting 
from this arrangement were thus spread out over the space of the body and 
also over the time of character scan. An analysis of data resulting from 
such experiments showed that letters are not well discriminated, suggesting 
this is not a good tactile .output means- for a reading machine . for the blind. 
Symbols best discriminated, ranked in decreasing order of discriminability , 
are the period, quotation marks, a small solid square, the hyphen, equals 
sign, an arrow pointing to the right, the plus sign, the letter I, a small 
, square in outline, the symbol fT, the "greater than", sign, the slant or 
slash mark, a. diamond shape, and the letter L. The next letter in this 
series is the "A" in 40th place (which serves to emphasize how poorly letters 
work out with this particular transform). The optohapt experiments were 
started with a presentation rate of 20 characters per minpte, but^ this was 
increased to 70 per minute to give the characters a certain !*zip." 

Professor Geldard concluded that the main lesson one can learn from these 
results is that the skin just doesn*t like Euclid. There is no reason to 
think' that visual symbols, evolved for use by the eye, are. any good for use 
in systems employing the skin as end organ. 

Professor Linvill spoke next on.his work with direct- translation tactile- 
output reading machines (24). He felt that with new technological tools 
now available, this old idea could be profitably developed. He told of the 
tactile reading. studies conducted at Stanford Research Institute (SRI) ^ 
using a facsimile but enlarged representation of letter shapes made tangib^ 
by means of a dense array of piezoelectric-reed vibrators in a perforated 
finger—rest plate. Ninety— six reeds drive- small stimulators -arranged in a 
12 X 0 array in the plate. The optical parts of a complete reading machine 
working on these principles have been simulated on a computer. An auxiliary 
12 X 0 array of electric lamp bulbs can be used to show observers visually 
the condition of the tactile array at any time. Piezoelectric reeds, are 
simple raptors for. the purpose, 1%" long, 20 mile thick, by 1/32" wide. 
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operating as swa 11 “deflect ion resonant systeias with about 95% efficiency # 
The shin is exquisitely sensitive to such vibrations if in the correct > * 
amplitude range. It can detect amplitudes of 1 micron, and 10 microns ^ 
can be detected easily. POwer.to drive each reed is in the order of only 
30 microwatts. • ' ‘ , 



Three subjects, ^"reading" stylized computer “genera ted letters presented^ih 

an S. X 5 matrix array, were getting 20 words correct per minute after ‘ 
hours of learning. To explore a more practical question, a pica typewriter 
font, iupper and lower case, was analysed by projecting images of tlie- ^ 
characters on ah' 3 X 5 array of squares and ’noting when half or more^of any 
square was ' 'black. . The computer then produced signals to control the ^ 
piezoelectric bimorph array based- on the ’’black” sqtxares;: Ultiiqately ' 

three young test subjects could read all the letter types' tried, but there j 
was a ’’horrible shock” noted as they readjusted from all upper case to lower 
case characters j Professor Linvill feels that training and practice beyond 
that already given will lead to definite improvements in reading capabilities. 

I)i-, Bliss," a colleague of Professor Linvill *s not i present at the meeting i 
.was interested in the effects of displaying less than the full. 5-coiiimn 
width of the characters . Degradations in performance to 90/. wita'3 coluans, 
30 % with 2 , and 20 % with 1 : column were noted ^ . 



Professor Linvill then slowed a movie of his Work made in, the Summer of 19b4. 
His daughter. Miss Candy Linvill, reads in the film. Since the time of the 
film her reading speed is reported as up to about 35 wpm. 

Professor Linvill concluded by voicing agreement with Mr. Sel fridge that 
research On the mechanisms of signal processing is needed. He now has some 
support for work in this area from MXNDB. 



The researchers at SRI are in the process of putting together a small -sized 
version of the reed -array reading machine. They realize there^are a number 
of steps yet to go to reach a usable device. Professor Linvill is convinced 
reading Speeds of at least 35 wpm will be achievable. Professor Linvill 
closed acknowledging the continuing valuable activities of his associate In 
this work. Dr. James G. Bliss of SRI. ' ■ 



Mr. Smith of Mauch Laboratories explained that the main machine under 
development there was a recognition machine having a spelled speech out- 
put of sounds supplied by Metfessel Laboratories i A user of such -a machine, 
to find the line of print, to read characters hot within the recognition 
capabilities of the circuits, and possibly to use independently of the 
main machine where pocket portability is essential, needs some atixiliary 
system. A tactile output, direct translation device called Visotactor was 
conceived to serve these purposes, and designated the Visotactor A. Because 
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of tli9 appeal of a a^aall portable unit it was decided to construct one 

minus the t>Uotocell arra^gUeeded as input f^or the recognition machine* This 
unit is desIgnate^fVisotaci^Pt B (25) . % linear array of eight cells, is u?ed 
in scanning the letters in a “line of type, at any instant a narrow vertical 
slit-like rarea oy^r the letter being ’'native.'? ,One cell responds to de- 
scenders, five to . the main body C*x" height) , .and two to ascj^ders of the . 
letters.../ These cells control the‘ action of eight tactile stimula^tors ar- 
ranged to vibrate iinder, the finger tips of fpur fingers, two. to a finger. 
These &t.^ula tors are solenoid driven^ ,, j - 



Work -reported by Linvill.on piezoelectric bimorph stimulator motors, and the 
advantages of having more than a harrow one-oolumn scanning aspect for a 
sys tern i led Mauch personnel to examine the. possibilities of producing a 
three-coluran Visotactor using an 3x3 srray of cells and .corresponding bi- 
morph vibrators. Such a device was built mostly withip the same. size structure 
used for tlvv.yisotactor B,, bnt , for the prototype versior a transformer and 
inverter .circuit used., to supply the blmoi^ph- operating voltage were mounted 
in the external battery plug rather than . in, the already well-filled space of 
the probe,.. A blind subject will try the device, first using one colijmn, then 
two, then, three. Some measure of the advantages or otherwise of multicolumn 
arrangements should be forthc<»9ing ,fro^ this. work. • . 



Mr. Smith. closed by mentioning some general ^features of^the Mauch Laboratories 
hand-held 'probes. The optical barrel can be rotated 15 to help with reading 
of italics. It also has a vertical movement allowance of about .1/0 inch 
relative to its running rollers to permit read materials in the plane 
the rollers, or further away uhder a sheet of l/o‘* glass as..us,ed in the 
Golineator. The Cdlineator, Idespribed in (26), is a tracking aid developed 
at Mauch Laboratories. It involves a glass base plate, precision ground rods 
connected with a roller equipped cross bearing, and an equalizing connector 
by which the , probes • are fastened to the device. . ; . 



VI. VISUAL EFFECTS THRCUGH STIMUIATION OF 
REMAINING PARTS OF THE VISUAL SYSTEM 

Professor Sterling then .spoke -brief ly on some of the interests * of .the Com* 
mi t tee op Professional- Activities of the Blind of the Association-for.com* 
puting Machinery. He ppinted out . that some years, ago it .became clear . • 
certain blind persons,would be .employed, in the .computer profession. To 
facilitate such employment, the Committee, ,of which Professor -Sterling is 
chairman, developed means for high speed • low- cost production pf brAille 
readout to serve as a working tool of blind computer personnel (27) * A 
light sensitive probe, to ”read” the . cons.oles was also reinvented,, perhaps, 
"for the 23th time" (23), , .. .. '' 
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The CoiiMittee continues to seek out those iievelopmehts in tectiinology and 
their applications which will, n id the blin<|i jprofesdional in computer work. . 
It has also done. some .work 'on n$e of the’ computer to produce braille. 



It seems almost nathf a! that the thoughts of the ’’If pung Turks*' and ‘.'computer- 
niks" of the dc^ittee .woul^^^^ the question, can you get blind 

people to see?'* "A clever person at the tlijae of Wbr id. v^ar 1; conceived the 
optophone transform'-- different patterns of blackness producing different 
patterns of tones which a person could Interpret. Today a person having 
similar acumen to his earlier counterpart would not think. of an optophone, 
but rather of preprocessing logic circuitry to receive optical infoiiraation 
and reduce It to electrical or other signals which could be used in -a dis- 
play a person could best interpret.. Considerable attention has beenigiven 
to auditory and tactile displays, but the Goimmittee is intrigued by another 
more Interestlhg possibility — feeding the information directly '.ititb the . 
brain. Recent developments in microcircuitry have "brought within techno- 
logical and economic feasibility the; development of complex but c^pact 
devices for sensing and encoding environmental Information. Given the posir 
sibility for linkage With the central nervous systemj an ins trumehtal sub- 
stitute could perform some functions of the htiman eye.* In the opinion of 
scientists who have given the problem careful e*valuatibn, the vatious ap- ‘ ' 
plications of technology to visual pros theses for the blind are primarily 
physiologic ahd psychologic. It is believed some that attempts to by- 
pass diseased peilpheral' structures and to ..produce artificial sensations ; 
for the blind and the deaf are virtually certain since simple forms of 
sensation may be obtained by electrical stimulation of the appropriate- ~ 
peripheral or central structures. Such observations as exist prove the 
feasibility and' usefulness of artificial sensation ; however it is by no 
means certain. .i 



The group adjourned after the first day of sessions at about 5:00 P.M. 

VII.' INTERMEDIATE MACHINES; ' ' 



Tlie morning session, January 20, 1966 commenced with remarks from Dr. Nye. 
He believes the ultimate goal is to go from print to something a blind 
person understands readily, like speech. The means to accomplish this .are., 
difficult and there is a place for a cbmprhmlse intermediate system, one. 
not . quite as 'simple, in concept as the direct -translation optophone, nor a^;-. 
complex and expensive as a character recognition unit with some sort of , 
speech output. 

Dr . Nye then told of some of the Work on audible output's, he had been as- 
sociated with at the National Physical Laboratory *tNPL), Teddlngton, 
Middlesex, England (29). The work there was on behalf of St. Dunstan’s, 
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a British organization for those blinded on war service. The Parametric 
Artificial Talker (PAT), designed by Ualter Lawrence, was used in an 
attempt to get at a synthesized speechlike sound display using low- 
inforraation-content parameters derived from letter shape. The letters 
are first scanned by a Nipkow disc. The information as to location of 
"black” or "white” is digitized, and by a mask-matching type of comparison 
a feature extraction analysis of the digitized letters is made. Presence 
of six features is noted: ascenders, ribbon height verticals, curvature 

downward, curvature upward, horizontal continuity, and an on-off switching 
function derived from the horizontal continuity data. This information is 
stored in token matrices. After a "smoothing" process operating on the 
discrete binary elements of these matrices, six analog control signals con- 
taining letter information resulted. These six signals were used to con- 
trol six parameters of PAT: Noise, formant 3, formant 2, formant 1, larynx 

frequency, and larynx amplitude. 

Other output sounds were also tried using the NPL equipment. Variations of 
the optophone tones were tried under the heading of multidimensional opto- 
phone, Learning curves from the several experiments at NPL were similar to 
the curves obtained at Haskins Laboratories in 1945, Performance then with 
'*Wuhzi" (a synthesized consonant-vov^el-consonant type of speech-like 
utterance) was a little better than that in recent work with PAT, which in 
turn was better than that with the multidimensional optophone. All of these 
richer display systems seem better than the original optophone. Dr, Nye 
feels the richer displays should be explored. He does not think it neces- 
sary to wait for more theoretical knowledge of speech itself. 

Dr, Cooper commented that the intermediate machine may prove to be worth 
pursuing, and that those who feel they need not wait for complete knowledge 
of speech production may be correct. He cautioned, however, that the semi- 
arbitrary sounds which could be expected as output from such intermediate 
machines may not "lock into" the speech system, and may fall far short of 
displaying the superior information transfer capabilities of speech itself. 
Dr, Cooper pointed out that the serially arranged strings of phonemes which 
comprise speech are only superficially like the strings of Horse code sounds, 
optophone sounds, or other serial encodings mentioned by Dr, Nye, Current 
evidence points to assimilation of speech through a process of decomposition, 
or decoding, of the phoneme string into parallel streams of information 
which the brain reassembles in deriving the linguistic units and so the 
meaning of the utterance. This parallel processing, perhaps operable only 
with the sounds and sound sequences of speech, probably accounts for the 
unique capabilities as an auditory signal possessed by speech alone. 
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nr Hve nlaved the gramophone record containing aamples of several 

fo; rLding'^machinea for the blind <2S) . There were , 

codes, and also wnat « reolied he did not know the answers 

to use the codes ’tjngg Sere some of the daunting features 

that for comparisons based on ®" ““J! ^ ^ optophone which in turn was 

like output was superior b° « aLuracy were better for 

better than the ordinary P P tM or in other words • taore discrimina 

those displays having more dimensionality, or in other worcs, m 

tion features between the several words. 
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burden on the user ®® P“®®^^^®> \ oresent the’^visual patterns in serial form 

perception of to overcome these violations. The aim 

is rwoSabirsyste^sL^ to use than the optophone, yet simipler in . 
physic^ construction than a full-fledged recognition system. 



VIII. OTHER SYSTEMS OF "READING" FOR THE BLIND 



f ;iuf Vsalf lVwo»w“cov«C%Se^ foS pSf cards 

braille, ilQ saio ne wuu Virellle- and compositors 

produced by keypunch operators who need not full-scale facility 

“fsts^i:^ t^e (foj: IhfsStem 

tion regarding braille has also been c^piled f ®,'^|"„i,ere Gerald F. 

Mr. Dupress also referred to ®f>P“b®' gstw in of cells used 

StaacU (31) found that Grade II »>^®^’-l® “®^®® scientific and technical 

=.s-.s.i-A;jrss sr ‘E’sun- 

onS p^fecrcradril KL^'^arrants consideration for serious braille use. 
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There have been attempts to write braille prograins for smaller computers 
than the 709, but Mr. Dupress said, to his knowledge, none so far has. produced 
such perfect braille as the 70S system at Louisville. Abraham Nemeth has . 
worked out a program for' the 650 computer, a student at MIT working with Ted 
Glaser has written one for the PDP-3, and one is being written at USC for the 
'Honeywell 400. These smaller machines generally leave out some, contractions 
and have smaller dictionaries. Some braille experts are very adamant that 
one just should not violate any of the braille rules. Mr. Dupress feels^ 
this is a very correct position. He said that a sensible approach to using 
a smaller computer would be to settle for braille without errors of commission, 
but perhaps with some omission of contractions in certain tare words. .A 
little more space would be taken by spelled -out braille in these instances , 
but probably not too much more. 

y , . , V ; • , _ ■ . , , .J • t ■ ■ . ■ 

Regarding conversion from c<Mpositors* tapes to braille Mr. Dupress said he 
was trying to complete work at the MIT Sensory Aids Evaluation and Develop- 
ment Center which was started by two students, Gaomill (32) and- Thornhill 
(33). At first it was thotight the work of these students, ' Tele typeset ter 
tape to input for a braille translation computer, and ’’Monotype” tape- to 

braille translator input respectively would bA completed at the Center. As 
the work progressedy however', it became evident a single more general anC 
flexible system could be usefully developed at the Center vice the two systems 
first considered. This led to the DGTSYS design with capabilities to accept 
information in a variety of forms in addition to "Teletypesetter and 
’Monotype** tapasa Various outputs will also be possible; punched cards o. 
control brdille stereograph machines, magnetic or punched tape, controV 
signals for a high-speed braille erabooser or a computer line- printer adapted 
to produce embossed braille, or even eventually control signals for a speech 
generator. The DGTSYS arrangement will also include a way for human editing 
by a person who need not know much about the particulars either Ox, the nput 
tapes or the ultimate braille output. 

Sometimes only an ephemeral form of braille is required, or at most a 
copies of an embossed docuraent; Mr* Dupress mentioned the. IBM Braille Belt 
Reader (34) Saying it required more engineering development, and the Blanco 
braille display developed at MIT by Professor Blanco. This is a simple 
device using three of the positions in each of two adjacent columns^ of 
Teletypesetter tape perforated in a '’negativa" braille code, i.e. where a 
dot is required no hole is punched, where no dot is needed the hole 
punched;- Rounded-end pins which drop or not into the holes; in the tape 
are thus raised in braille cell patterns for sensing in more-or-less 
cust<^iibry fashion with the finger tips. This unit is being run on reli- 
ability tests at SAE&DC, and if it stands up, plans call for a subsequent 
user evaluation study. 
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Another possibility for output is through use of an electrically .operated! 
braille embosser fed with punched ca^yd, tapf} or other storage medium. 
Attempts to electrically power the Perkins, Brailler nave not, been top r 
successful. Attempts ^o develop s- high speed embosser at MT haye led _ 
to what iSjXonsidered a fairly reliable, unit capable of operating at 16 
cells per second. . Mr.. Depress also mentioned braille-embossing adaptations 
of computer line printers at University of Cincinnati* MIT, apd in in- 
dustry. These have generally prod.uced dots 3 or 9 mils in height as 
measured by SAE6DC. A British engineer in the Honeywell Co. has used 
steel balls from ball bearings as an embossing means in a line, printer, 

His adaptation, produces fine braille with dots 13 mils high at a rate of,. . 
430 lines per mipute. It seems that school systems owning computer equip- 
ment should, in off hours, with the help of some special, prograimfiers, be, 
able to produce braille, relieving the special education teacher of this 

_ .taskf , . , ... r- ••• •- ■ • ... 

• / * ' ■ * " ■ * • ’ 

Professpr Weraer briefly reviewed the results of mechanized braille pro™ 
duction in Germany saying their error rate was about the same.j.as in the 

English’ systems, described. The German habit of compounding words into 

single new words with lengths, upwards of 30 letters not unc.ommon, 1®®^® 
to problems in; machine separating at the ends of lines. To date only whole 
-words are printed on a line. .This has caused wastage of about 37. of the 
. space devoted to. the text. 

Mr. Dupress spoke briefly on the low, rate of errprs found in braille re- 
leased by braille-publishing organizations, feeling satisfied with their 
record and in agreement that . they set, and should setj high; standards of 
braille excellence, pther braille in the field, very necessary and useful 
too, produced.by volunteers may be of lower quality. i. ; 

Professor iJerner said that when some machine -translated braille vas sent 
around to several blind readers for checking, they characteristically pro- 
duced different lists of errors for the same copy. This l^ads Professor 
Werner to feel the errors in the machine product are not too serious. He 
also told of a movement in Germany to modify slightly the rules for German 
braille to make it more amenable to production by machines. , ; ; , 



IX,. OUTPUT/DISPLAY SYSTEMS , 



Professor Hetfessel indicated he. would speak in terms of his. -general approacn 
to the subject of spelled -speech, reserving details for his final summary 
report to VA. due in the first half of 1967. Spelledrspeech is an, output 
system based on known material for all persons who know how, to spell in the 
language concerned. The alphabet used in the tape-recorded examples played 
at this meeting was described as quite flexible, usable at speeds from 1 wpm 
to 120 wpm. Professor Metfessel said almost any spoken alphabet is satisfac- 
tory at speeds up to about 70 wpm, but above that problems are encountered. 
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With tha Matiassel alphabet however, comprisins 26 letter and 10 mimoer 
sounds, any words or nuabers can be soneratad at a w,.da range or speeds 
without being too offensive to the listener. Dr. MetSessel mentioned that 
he believes this "parametric" alphabet to be good up to 120 wptn, but that 
rates only up to 90 wpm will be demonstrated at the meeting. A general 
base in developing the alphabet was to preserve unity yet to have variety. 

The work involves some aesthetics here in deciding against pure monotone 

pronunciations. The feeling is that "neutral" alphabets, 

seneity with variations, will turn out to be best. An irapora^ considers 

!ion is the need for "compatability" of all the sounds too. 

by recording a whole alphabet by the same voice or the same tape through the 

sLe microphone using the same bias setting all at one recording session. 

Before playing some illustrative samples Professor Metfessel called for 
greater standardization in methods of measuring and reporting speeds of 
utterance in audible output systems. VIhile the unit used in ® 

usually words per minute (wpm) , this can mean different things to different 

workers • 

Professor Metfessel and Dr. Lovell then played some examples of - 

speech at a rate of 15 wpm net including spaces between words to allow^ raple 
time for listeners to write down the words heard. Without inciting 
^ f" writing the rate would be about 30 wpm. The text f 
sentence number one was, "These sample sentences present a special set 
letter sounds one at a time." Beginners with spelled-spsecn start with 
material presented at this rate and achieve 967. correct responses wnen 
tested. Rates between 15 and 30 wpm are often the limits acni.ved with 
otlicic systGDis flftsr wsslcs or iftoritlis of tr&lnlng* 

Toe basis of the current Metfessel spelled-speech is equal interval presenta- 
tion. There are four possibilities: 1. the end of each letter can mark 
L end of the interval, 2. one can center the letter in the interval, 3. 
one can use the start of the letter as coinciding with the start o. the in- 
terval, or A. one can position the letter randomly witnin inte^al. 

The best results have been obtained when tha start ot the letter 

of the interval were made to coincide. A longer interval between words and 

between sentences helps. 

The same sentence was then illustrated at 16 wpm net 

to your untrained editor of these notes/ or 50.1 wpm neglecting the spaces 
between words left for writing ^the spaces incidentally nelping ® P“® 
listener too7. The same sentence was presented at 90 wpm witn writing 

pauses between words and was still quite intelligible as was ® ®® of**soelled 
Lntence at the same speed. You will hear some words at the rate of spelled 

Speech later in this session." 
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To produce these sounds Professor Metfessel "cut down • the natural letter 
sounds in certain ways — sometimes at both endsi °***®’^® ^ ' 

In the rules to be published in the final report, one wxll find all the 
experience gleaned during the course of this project relating to how 
letters can best be "tailored" for purposes of time compression. 

Ar a last>examole of spelled-speech sentences the professor played the same 
fenteiX^S onfplSs some new ones at about 90 wpm but without exwnded 
pauses between words. Ha described this as the 

for people who have some training and familiarity in the syste • - . 

materials were less understandable to your editor, but much of the meaning 

got throughj^/ 

An illustration of the means of getting the recordist to pr^uce the letter 
bounds warthen presented. A set of sentences followed by l®«er strings 

e!L tht bSs frinrthe ch:Le in the PQRSX." The "R" in PQRST could 

then be isolated on the tape and used as one of the alpnabet set. 
related way used to get sounds was to have recordists spontaneously read 
sentences ailing in missing ending words. Jithln these sentences were 
letter pronunciations which could be isolated and used. For example in 
the sentence, "Ten stories up was the (officel. the * en of Ten was used 
as an "n" sound, or in "Every girl on the beach deserved a (priz^ . the 

"bea" of beach was the "b"' sound. 

Mr. bupresi inquired whether there was any material at 120 wpm which could, 
be demras Mated. Professor Metfessel replied no, but said such a speed 
would be reached with compatible spelled-speech. 

Mr. Rogers asked about the span of attention for spelled-speech vs. regular 
speech^and Professor Metfessel said he has only made a start at getting 
data which would enable him to give an answer. 

Dr. Cooper said the principal es^phasis of his work for VA was ^i^J® 
outputs'^for high performance reading machines for the blind. High 
ancrmeans at sufficient rates to satisfy users who wish to read extended 
texts of considerable lengths. Realizing there may be room for argument 

Dr. Cooper's underlying assumption was that to ®®'*^®'T® **‘-®** 

Lchine would have to "talk English," i.e. have a fairly natural sp-ech 
like putput rather than one of the coded ones. 

Dr Cooper had prepared some written notes and a set of slides talk 

in'association with Miss Gaitenby, also of llaskins Laboratories. Much from 
tL^e noies and sU^ has been included in what follows f ^^ed and exp^^^^ 
on only to the extent thought necessary to put the materials into the xormat 

of this paper: 
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*^Taat Miss Gaitenby and I shall have to say about audible outputs for 
reading machines will be, in part a general discussion cf problems and 
possible solutions and, in part, a status report on the research under- 
way at Haskins Laboratories. It may help if I start with an outline of 
the topics we propose to cover. 

TOPICS 

1. Reading Machine Research at Haskins: ALns 

(Sponsored by PSAS, Veterans Administration) 

2. Varieties of Speech Outputs from Reading Machines. 

3. Report on Haskins Reading llachine Research: 

Past work on Synthes is -by-rule; Interim Word Reading Machine 
Compiled Speech; Demonstrations 

4. Feasibility of High-performance Reading Machines. 

Relative Merits of Various Types 
Tiriie and Cost Factors 
Major Problems 

5. Current Work and Plans. 

First , we shall say very briefly what we think the problem is, 
what the aims are of the research that Haskins Laboratories is doing 
for the Veterans Administration and where this work on reading machines 
fits into the Laboratories* overall speech program. 

Next, it will be useful to distinguish among the various kinds of 
speech output that reading machines might generate, and get some names 
attached to generic types. 

Third, we shall report on the status of research at the Labora- 
tories, with some, demonstration recordings. 

Fourth, we shall taka a general look at the prognosis for speech- 
type reading machines, considering the advantages and disadvantages of 
several types, and estimates of how much longer their development may 
require and about how much it may cost' to pperate them. 

Finally , we shall say what we plan to do for the nest several 
months . 

Let me start, then, with the aims of the Haskins program on ^Audible Outputs 
of R.ading Machines for the Blind". The title is less specific than the 
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actual research aims, in that it implies a search for the optimal compr^ise 
between the needs of the listener and the .cost and complexity of the machi . 
K l^wen be a need for such research but. , in fact, we are starting 
from the^assumption that only spoUen English will prove acceptable 
hi«>h-parformanL reading machine, and that the practical problem is, ^oere 
fore ir^rout how to generate acceptable speech in the best and simplest 
way/ We think there are good reasons for insisting on speech as 
we have discussed these reasons at length in various papers (^5) , (36), (37), 
and so will not repeat them here. 

There are various ways to get a speech output, and ^ 

them in a few minutes. All require information about ^ 

letters or words, which means that a complete reading , 

ontical cliaracter recognition as wall as speech production, .fe have not 
included the OCR problem in our research, however, because we have suppose 
that that problem would be solved for the business coramuni^ by the time we 
had a workable systee, for generating speech from letter information. 

The aims of the Haskins program Imply long-term basic research, though 
certain practical aspects are beginning to emerge. Th- wor.. on reading 
machines is mainly on how best to produce acceptaole !P®®®^^'^ 
bv-letter or word-by-word information. Because uhxs fits so closely int 

o^her ™rk that HasLns is doing on ®P®®®V®"“^''°Mfe^rbfLe?urto 
and indeed, depends so heavily on this other work — it may oe userul to 

tndVate wtere the reading utachine problem fits into our overall P^sram. 

Slide 1 is a display of these several projects showing how tney all serve, 

in one way or another, the reading machine project. 

Dr. Cooper used Slide 2 to show how synthetic speech enters ^^® 

at Haskins, and into the design of a reading machine syst^ for the blind. 

Steps 1 to 3 carry the process from the letters ^ " ® itft column 

phonemes on which the synthetic speech i® bassd. -teps 4 7 ^ the 1 t^^ 

of Slide 2 show research steps already taken in y*. func- 

right column show what must be done to incorporate tnese ideas into a func 

tioning output system. 

Slide 3 shows a second type of speech output, compiled speech. Here one 
first assembles a dictionary of word recordings. Any new message is then 
p«ducr^ rearranging thSe pre-recorded words in the desired new order. 

A third type of speech, re-formed speech is the subject of Slide 4. An 
Advantage o® thirsyswm over compiled speech is tliat there is opportunity 
tfSy the stress and intonation of an utterance to improve naturalness. 
Less storage capacity is required to store control signals ror a given 
nmber of words^than to store the word pronunciations themselves as in 

compiled speech. 
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Synthetic Speech : 

1) Printed Page 

2) Optical j^aracter ^cognition 

5) Spelling — > Phonemes 



HL Research 

4 ) Apply Rules for Synthesis 

to get 

5) Hand-drawn Spectrogram. 

6) Use Pattern Playback 

to hear 

7) Synthetic Speech# 



Prospective Reading Machine 

4 ) Apply Rules for Synthesis 

to get 

5) Control Signals equivalent 

to a Spectrogram. 

6) Use C.S. with a Pormant- 

type Synthesizer 
to hear 

7) Synthetic Speech. 
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Rules for Synthesis 



Hand-drawn Spectrograms $4b 
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Compiled Speech : 



1 ) Printed Page 
+ 

OCR 



2 ) 
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l) Teletypesetter 
or Tapes 
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the 


5) Use the spellings 


words 


to find voice 


of 


recordings of 


the 


the words. 


sentence 





STORED VOCABOLART 



{«n cards or Mao- to^e) 
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4) Rearrange cards to say 




though not in the order in which they were 
spoken when the original recordings were made* 



Note ; The Interim Word Reading Machine performs the same 
operations^ but uses a vocabulary stored on 
multi-track magnetic tape. 
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Re-formed Speech 




2 ) 



Printed Page 
+ 



Teletypeaetter 
or ‘ Tapes 



OCR 




ir" 

the 


5) Use the Spellings 


words 


to find stored 


of 


control signals. 


the 


word by word. 


sentence 





4 ) Modify stress 
and Intonation 
for Naturalness, 



5 ) Use control 
signals to 
drive a 
Speech 
Synthesizer 
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COMPUTER 



Control Signals in 
Sentence Order 

Modified 
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Pormant- 

type 

Speech 

Synthesizer 
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6) Output is Reformed 

Speech 



DISK FILE 







slide 4 



Dr 

to 



correct way 
d to ^tlie 



, Cooper then went on to. say he feels synthetic speech ia the co 
pro’/ide' output for a r.ea^ins machine for the blind. He referre 
work at Itask'ins wherein rules for synthesis have been daVelojped, and where 
much atten\:ion has been given tc studies of the acoustic dues' idr speech in 
various contexts ^ to intonation and stress in speech. He mentioned that- an 
interim word reading machine had been built, but that, advances in technology 
had prett^ much h^de this device for machine splicing of pre-recorded word 
Eounfe- obsolete.'' ■ - .... ^ 



Miss Jane Galtenby conducted' a demons tratloh of'some materials’ produced in 
the compiled -sjpieech system. She pointed out tihat .wdrda'hot in the 7100-w6td 
pt'e-rWcorded group are spelled out In the present recordings'. Words that need 
spelling ar ‘3 precisely those which are long, unpredictable arid often with odd 
spelling, They thus are not always readily grasped on first hearing. Tire 
“ first tape Miss Chi tenby played^ a one-minute selection paced* at $3 words 

per minute (with the cverall average speed reduced by. ihclusioh of s^e spelled 
words which takfe longer' thap pronounced wo)tds).' The wordd ** intent ionally" and 
’’unintentiohaily'^' were spelled out. ' Miss Caitenby also noted that certain 
suffixes were stored in the vocabulary to Increase its size.*’ included were 
the plural '‘s,’’ the for third person singular of verbs, the ”ed”* stored 
as voiceless ”t,*’ and a sound fot the suf flic ted. M Tlie samh selection was 
played again, but at a slower Word fate. Miss Qaitanby tbld how the varia- 
tions id pitch and loudness wefe_ mostly Ihtentlchal, introduced by the re- 
cording speaker id response tc instructions provided to him. ;.The rationale 
■ for these instructions was 'based on linguistic knowledge of ' the probability 
that a given word would be used as a given part of' speech^ 
in a phrase, with a given stress and intonation. Slide' 5 was used to iH’us- 
trate some of thiis lingui^tic^probabilis tic thinking, the : larger the circles 
in the slide, the more the stress on that particular graiiimatical part of speech, 
in general. Also the weights of the directed se^ents between circles In- 
•^ didate the relative probabilities of occurrence in ordinary tekts of sequential 
transitions between the parts of speech shwn QSy; Mis$ Caitenby said that 
nouns tend to occur at thd ends of phrases or sentences. 'Words coming before 
such pauses' tend to be lengthened in time ‘when spokeii,^ and usuelly 'with a 
falling frequency and intshsity- pattern. The recdf ding 'speaker for the 
ccmpiled-speech dictionary Was instructed 'to r'ecof d . nounfe. hsing such a pattern. 
CorreSp'bndinglyj prepositions were recorded with I6w pitch and ’Intensity as 
this' is the way they usually occur in speech. Verbs present a probleif be- 
cause of their relative, unpredictability as tc .stress and placement in a 
senthhee. Slide 6 shows the in tons tlbhai^t terns the recordihs sp®®kei^ 
instructed to use. These data are baSSd'ch linguistic observations as well as 
' Soks^'acoustlc measufi^ents. Miss Caitenby then referred briefly, to a sugges- 
tion 6f Oliver Selfrldge made" at the 1962 International, Congress oh Technology 
and Blindness wherein he said he cbul'd hot see why s'b much attention is given 
to inflection and intonation in reading machine outputs. No such information 
appears on the printed pagel Miss Caitenby said that while there are no notes 
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on fl printed page» independent readers all tend to supply strikingly sin lar 
reading patterns for a given text* She feels the pitchy intensi^>i Shd t^ing 
information is. embodied in the words themselves and in a way is thus on the 

pase. ..... .... ' • ■■■■- -■ . 

In the word reading machine only one pronunciation of a giyen.,wor^ is stored. 
Bearing in mind' the information in Slide 6, as a general rule a neutr^ de- 
livery was sought for the one stored utterance per word. For texts not re- 
quiring any spelling it wes found that passages could be ape.eded-up |rom the 
.102 w^ recording speed to .120 wpm (just by capstan change with accompanying 
pitch escalation) without loss in intelligibility,. .With spelled words in?- 
eluded, a“ lower rate, in the order of 00-100 wpm was found tq be better, . 

, After a brief! description of the word reading machine bui^^ at Haskins, Miss 
Gaitenby played; a tape sample of its output at 00,- wpm, A last tape, slowed 
to a net rate of about 01 wpm due to, a fair amount of spelling, was then 
played. This ;tape Included brief 400 H* '’beeps*'; just before, fnd after spelled 
portions to alert the lis.tener to the, format next to be expected^ 

After Miss Qaitenby's demonstrations Dr. Cooper resumed his talk going into 
the possible varieties, of' reading machines which would produce the three types 
of . audible output being considered at Haskins: , synthetic speech, compiled 
speech,, and,, re-formed , speech* Slide 7 contains .the bulk of the Information 
presented by Dr. Cooper* At .the left side of the. slide are listed the several 
speech producing system • At the right side are the. types of speech produced, 
.and in-between-, ^re the 'steps necsssai^ to go from letter-by-letter ..inforn^" 
tion from an OCR (optical character recognizer) to speechlilce outputs of ^ the 
several kinds, shown, ^ 

* * ‘ J ' ' f ' 

Dr, Cooper made some estimates.. as to quality of speech and speed pf operation 
of the seyeral speech-producing systems*. These data., .rough horseback 
guesses,**' are tabulated in Slide 0,. Similarly rongh guesses as to the 
operating cos.ts, of the seyeral systems are tabulated in Slide ?. Dr.Xooper 
said the general conclusion from these quality, , ^.ime, and cost data, is 
that the phrase , reading methods are best for reading iMchine outputs. They 
give good quality, use only medium sized computer facilities, and have 
estimated operating costs only one to ,two. times those for huaaan readers, - 

|n conclusion Dr. Cooper predicted that within a few years .the technical 
problems will be fairly well solved', and the problem, areas will shift to- the 
organizational. Whrther or not these high-speed ,. high-capacity systems will 
be used will be controlled by whether or. noi, there are organizations func- 
tioning to, make such use practical .and efficient* , , 
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Estimates of equality and Speed 



SYSTEM 


SPEECH 

quality* 


1) Synthes Is -by-Rule 


3-4** 


2) WBM/A 


5** 


mSA/D 


5** 


3) PFM/1 


10 


4) PRM/2 


n 

U 


5) WRM/S 


5 



SPEED 




FACTOR 


EQUIPMENT 


20xRT 


Large computer (?) 


1/30 


Experimental Basis 
with Interim WBM 


1/4 


Experimental Basis 
with Computer 


1 to 4 


Medium to small computer 
with disk files 


30 to 300 


Large computer with ca* 
100 K core memory 


300 


Medium size computer 
with 32 K core memory 



* Estimates of relative quality on I to 10 scale 

** Speech needs to be fairly deliberate for good Intelligibility 
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Estimates of Operating Costs 





COST OF 


OVERALL 


CCMMENTS 


SYSTEM 


SYNTHESIS* 


COSTS** 


1) Synthes is -by -Rule 


$6/hr 


$ll/hr 


Special hardware could 
cut costs of synthesis 


2) UBM/A 


(high) 


(high) 


Cost high if computer 
used for control, or to 








build control circuits 


WBM/D 


$160 


$165 


Experimental basis with 




small computer 


3) PRM/1 


$10 to 40 


$15 tc 45 


Depends on system size 


4) PRM/2 


$ 2 to 10 


$ 7 to 15 


Depends on system size 


5) vnoi/s 


$ 1 to 2 


$ 6 to 7 


Depends on system size 



* Costs are per hour of output speech on user's tape* 

** Costs • (synthesis) / OCR @ $2/hr / labor & materials (? $3/hr* 



Slide 9 



36d 



Professor Benhsm next IntrodticecI M_** Dsvid She^perd of CognitronicSj Inc* 

Mr. Shepard said his company has been selling speech composition equipment 
for soihe t^e, and %hat it is in use in a cori^derilble number of applica- 
tions. there are* two series of -’i^peechmaksrs^'' oh* the matke the 630 
series ‘Including a digits-only mode 1^ and ia 3,l4»brd mod^, the ‘670"series 
ranging from 31 to' 109 word models . - All' *'Spaechm«kersF"" c^^^^ of rota- 
ting cylinders carrying a plurality of photographic sound tracks, each 
track tkbdula ting the light directed to a separate photocell (39) V messages 
can be' composed by'^ seleptlhg th^ohtput 'from words recorded on the 'tracks. 
The" selection cah'b'e upder control 6t a computer, a tape, an optical | 

character recogn^ or similar^ selecting meahs." The current prices ran^e^ 
from under $1000 to several thousands fbr these models'. 

Mri Shepard pointed out that Cdgnitrpnics^ has also been engaged in Speech 
Synthesis work for some time! Their* approach has been to create intelligible 
speech based on the sburtds of the phonetic symbols next to words in Sh 
ordinary ^'dictionary, 'p'lbplb with a few hours exposure tb speech produced 
by Gognitronics in this way usually can understand a new sentence produced 
the sam way. Mr. Shepard enlisted the assistance of the group by ashing 
them, tb>rita down what they hear later ; in the" program ‘ 

synthesized speeOh^ being* produced in the plant At Briarcliff M.Y. 

will be: presented to th'6*mSetin| via a telephone hoolci-^^^ Mr ; Shepard^ * 
emphasized' that this speech is cpmpOte'r synthcsl^^^ from stored ele|ietft6 
which arA the’ sbuhds of'a dictibtiai^?s phonfetlA symbols'. His firm ban also 
do re-formed speech. ' W^said CognitrOnicb Is hardmarfe oriented and could* ’ 
benefit from 'the linguistic knowledge of HaEskins ‘tab'oratorieS. He feelp;^^ 
that the ohly problems' l^aihing w speSOh synthesized from phonetic 01^- 
mentsaire in the'%6ftmete” areas.* A table lookup to enable * the cc^putert 
conveit from letter-spelling to phinb tic-symbol will be an 

optical chafacter-incbghiiing front-end tO "speak^' Words. Oh the basis of 
a series of tests conducted at Cognitror\cs, Mr* Shepard said that speech 
can for. the. most, part be put together by stringing syllables one after tho., 
other. The^ are a feif'mihbr exceptions^ for ekamj^le witli r. and l ,w^ 
often run ihto adjkhing 'pyllables . /" , ' • " 'r. / ■ 

PrpfWsor, Hehham asked Mri Shepard for^c^ as "^'to details of the . 

Gognitronics spsechrsynthssis method,; 'and 'Mr. Shepard reiterated . they punched 

dxC ni.0SSfi^6 ^ A.— -.i. i A t**?*^' ®%TT«Kr*.1 ft fiini4 

an ordinary 

trolled the- — - -. u -.- ^ 

from storago^and assembled into the words , of .the.^mes, sage, Mr. Snepard 
conducted a demonsvtration or of his synthesizer by re;ceivitjg via 

the telephone line' from Briar64fA .the;f<4^^f*^S pentence. repealed 

seyeral ti^s; !'ihis is a speech ‘synthesis machine* ^epra. Dupr.ese jand 
Lauer,, both said they got the mesif ge corre the" second pUying,. 

others in the audience taking much longer. 



to 
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There were then further questions on the details of Gosnitronics^ synthesis 
process. Hr. Shepard sf^id thst the stored phonemes were changed J>efore 
utterance depending on iwcent marks »■ location in sentence > and , prox , 

to punctuation. ; ^.This is some'what analogqi^ to the, digital speot^^ ... 

pulator's action in. Ilr. Cooper > synthesizer at MskihS^/ 



V "i 



Mr,.DuBies8 ti.en ranarkid he. thinks, it. idle to ^insider ' raly one sointion 
to the tesdins' problems of the blind. A variety of. ays t^ tave their 
place and some wny become more, important as the puDlishlng Indus t^, oe- 
eomes more automated and as volunteer personnel skilled . • 

arts turn some of their efforts to. alleviate .reading p^^ of the blind. 

Professor Metf essel inquired . of Mr • . Shepard wl^erher he can put ^®se.ther a^^ 
words at all from his phoneme store., the reply was yes, but s^ doubt wps 
expressed that the soundjwould be understood . Mr .Shepard 
ments/in the software, /i.e. linguistics and phonpl^y of the situation/ . 

would lead to linproyement • , . . . .r - • 






»r. .Jhiteisade a plea for considering the problem of snstained reading^ 
a blind person for recreational purposes. He pointed out 

of Ei>eed for 'systems .mentioned so far seem around' 106^ wpm vhereas orHinap 
speech sheeded hp by a factor of A in thh ■^empo Re,nlator*’ (40), (AO^is 
almost, iiimediately intelligible. The ear, can .take in naP. 

ahd'to be significantly better dian Talking Book. these outputs too will have 
to be usable at high speeds, /^ editor wishes to note that not all 
reading is for recreation, and that for some tasks Slow, speeds on, the order 
of 10-40 worn may very well be usefdl. , Speeds in thlq rapge, using optophones 
have been achieved by.Misi Jamefeon, iJr, Imuer, and a few others who s.ll, 
report positively bn the values of independent reading .even at such iuu 

speeds^/ ‘ ^ .-.•.•r- ■■ - 

lii. Alfred Korb of the Division for the Blind and Ph^sicatly Handicapped 
of the Library of Congress /since retired from, t^t position/ . . 

remarks on speech compression. He first made a distinction between rap 
speech" which is speech speeded -up by increasing turntable or W® 
with associated pitch rise (monkey chatter or Donald Duck sounding in the 
extreme) , and ^’compressed apeebh'\ which is time-cdnttaCted but without the 
pitch change. He also spoke or "fast speech" whldh is !E!?Md 

Speeding' along like t^altCr Winchell at speeds of about 200 wpm. %e train 
readers producing recordings for th.e blind usually gp at 150^ to 175 wpm. 

Sobe braille readers read at SO , *^^® 

at abPut 250 wpm. Tha aim. thus is to spedd uj> the 150-175 wpm Talking Bo 
recordings' to at least the 250 wpm reading tate of the high school senior. 
Mr. 'Korb then ireierted to the early -work of the late Dr. Anton Sprinpr in 
Germany who obtalhed patents on an acoustl^l pitch and tempo regulator in 
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the early 1950* s, and to Prof ^ Grant Fairbanks (42) who published on a 
compress iori**expansion method in' 1954* Mr* Korb then referred to a return 
post card survey the Library of Congress ^de on the desires of their 
listed "Talking Book” readers regarding compression* Mr* Korb did not 
indicate that any clear conclusion could be drawn from this survey* The 
Library of Congress has 30,000 people in its "Talking Book" program, per- 
haps from 6 to 106 years of age, and at all levels of Intellectual attain- 
ment* The Library considers it shbuld use only that degree of compression, 
perhaps 15% or maybe even 30%, which will produce recordings requiring no 
special training for use* High compression rates used by some experimenters 
could not be used in General Li!.brary work because the average home reader 
would reject such materials* 

Mr* Alan Beaumont of the Solocast Company gave a br.ief f»lk on his portable 
phonograph, the "Solocastcr," designed with the special requirements of 
blind users in mind* The unit is transistorized, operates from a recharge- 
able nickel -cadmium battery, is portable /3" x 0" x 9", weight 4 Ibjj,/ , can 
be played while walking, riding, and with the case In any orientation, pro- 
viding 60 minutes of playing time from the 7", 16 2/3 rpm records used* A 
special machine built' in cooperation with Recording for the Blind, N*Y*, 

N*Y* 10022 has adjustable turntable speeds from 14-35 rpm* This enables 
users to achieve some of the ^ime-saving benefits ojE rapid speech* / test 
program with VRA assistance ^RA Project #RD-1903-S/ involving 200 of_the 
variable -speed machines gives promise that the idea is a good one* ^In a 
later report dated September 1966, Mr* Jasha Project Director at 

Recording for the Blind, indicated that "The^^ proposed functions of the 
machine - variable speed, forward and reverse scanning. Instant start and 
stop, mobility of the unit - are ideally suited to the needs of the blind*" 
The machines will require Improvement if they are to provide reliably these 
desirable functions*/ 



X* RECOGNITION MACHINES 

Mr* Mauch was first speaker at this session held the afternoon of the second 
day of the meeting, January 20, 1966* He pointed out the .many differences 
between recognition machines built for conmercial purposes, and those de- 
signed for use by the blind* The commercial machines. are expensive, some 
costing $175,000 or more* They are also heavy, fairly large, and often 
operate only with "cooperative" type fonts especially designed -tb’ simplify 
the proplems of machine recognition* Multifont .readers are even- more ex- 
pensive, heavier, and larger* Commercial machines usually have outputs 
designed to feed other machines such as printers, computers, or tape systems* 
These machines are also very fast* To justify the high cost they must be 
fast enough to replace perhaps 10-15 persons* 



Quite on the contrary, machines for the blind must be relatively slow to 

allow for comprehension of the material being read and to enable the 

designer to meet certain cost, size, and weight limitations set by the 
practicalities of this application. The cost of a personal recognition 
reading machine for the blind should certainly not exceed that of an 
automobile, /and should preferably be less/. The unit should be portable 

like phonographs or tape recorders. It should be able to ’’read'* some 

9-12 fonts, perhaps three each of the most common ones used in newspapers, 
for typewriters, and in books or magazines. If nine fonts can be success* 
fully "read," the chances are others will be "read" too but with less 
reliability. The audible output of the Mauch personal recognition machine 
is comprised of "words" formed from the sounds of Professor Metfessel s 
spelled-speech alphabet. The close presence of the human user of a personal 
reading machine thapughout the reading process enables the designer to 
assign many functions to this user. The user must find the text on the 
page, set it right side up, align it to the guided scanner, note ends of 
lines, be able to change lines, keep on the line, scan, stop, repeat, 
change speed, establish degree of magnification necessary for proper opera- 
tion of the recognition system, note whether regular type or italics, etc. 
It is the capability of the user to perform these manifold tasks that makes 
possible the design of a personal recognition machine. 

While there are only 26 letters in the English alphabet there are many 
more characters in a font. A machine to recognize all alphanuneric 
characters in a font as well as special signs and symbols and foreign 
marks again becomes too ccxnplex to meet the stringent cost, size, and 
weight requirements of a personal machine. A compromise must be accepted 
between machine capability and complexity. The current machine at Mauch 
Laboratories has room for 31 different output sounds. These wi.ll be for 
the 26 letters (capital and small letters sre separately recognized, but 
control the same spelled-speech sound letter-by-letter) and five printing 
ligatures, fi, ffi, ff» fl» and ffl. Note that numerals are not included 
in the automatic recognition capability of this unit. Numerals are quite 
important, often can*t be determined by context, and must be reliably 
read. To allow for the blind person's reading of numerals, finding and 
orienting the text, setting the proper magnification level, etc., something 
more is needed. The unit of the Mauch Laboratories* system supplying 
this need is the "Visotactor A." This optical probe which fits the hand 
and is used with the "Colineator" contains a linear array of eight photo- 
cells as well as a selectively positioned set of 12 additional cells, all 
20 cells occupying no more area than a dime. The eight cells in line 
respectively control eight fingertip-stimulators, two each under four 
fingertips of the user's hand. When the images of dark portions of indicia 
on the page pass over photocells of the linear array, corresponding finger- 
tip stimulators are set into vibration. A form of tangible replica of the 
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ink print on the page ie thus fed to the biind' user. It is by this tactile 
facsimile laethod that the user of the 'liaueh 'device will ''read" nimera^ . 
marks 9 and signs not accommodated ^by the 12-^cell 'recognition array and 
associated circuitry. The orientation, alignment; and magniflciktion- 
f< setting tasks are also accomplished this way. ^Using the reCpg^ 
machine, the blind person w^iil always have his fingerO^ in the ’'‘Visotactor 
A** finger rests;* He will thus alifays have a ta^ctile siLgnal both along 
with,' and 'during the absence of automatic recognition action. For many 
letters and words he will have Si dual Inpistf system, tactlie and auditory, 
a favorable combination which should improve speed and accura^ of reading. 
The whole .system < was successfully operated in the laborittory in Npyembex; 
1964« Less than 100% recognlti'on accuracy was achieved, but considering 
the, redundancy of ordinary English text; and the powers of correcting by 
context, the mistakes were toletable. . ^ , 

... . . • .b IV ' V ' ■ . '■ ‘ ■ ■ - » • 

Mriti Smith then gave some detiatiled Information on developments at Mauch 
Laboratories (43)v He indicated first that the develoiMehts to^ date havp. 
been of prototypes, and that it will be several years before any of the 
units.wiir be available for general' purchase.' Outlining his talk, he said 
he would cover the "multiple snapshot" recognition technique', the bench- ^ 
model laboratory-prototype recognition machine now completed, and the unique 
.way in which the Mauch word synthesiser provides an audible^; output, based on 
the Metfessel alphabet of ^spelled -speech sounils'. Mr. Smith then presented 
a series of slides. The first Slide was' of th4 twelve-cell photosensitive 
array showing how'informatioh from the ii^ of letter "d" is sensed and 
sent to the temporary ^memory circuits. Mr. Smith mentioned the rectangu]^ar 
slabs of photosensitive material and the ed^es along which their electrical 
connections were made. He showed how a thin shadow line cutting across a 
cell somewhere between the electrode edges caused much, greater .rise in 
resistance than the 8ame‘'thin.llne occurring oh the cell. so >s to.j^eave .. 
Illuminated conducting paths between electrodes. He also referred to the 
"snapshot" technique wherein one of the 12 cells designe, ted the trigger , 
cell operated on each'pashage f ton white to black, or black to white, to 
cause the recording of the^'states .of lllumina^ of '^elected cells, in the ^ 

array, this information being routed to temporary memory circuits from 
which. the aggregate information froin the several simpshots is later decoded 
in a diode. matrix to effect letter Identification. Hote ,that the statep- 
of all cells in the arrhy are hot stored for each snapshot. Depending on 
the: snapshot sequence ntsnber as the trigger cell alternates between white 
and black as the letter passes, the states of cells of Interest a^e recorded' 
in the memory, while those fdund not heceksary ^ prior.'studies of the fonts 
are:<’not recorded.. ‘ ; 
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The second slide showed a block. diagram of the recognition prototype; The" 
“Visotactor A*' forms the hand«moyed optical probe section containing the 
photocell irrays. The cell state infcmatiw is qiJantized into one of two 
states, "black ' or •'whits ." Men ..four particular cells aeer.':!whlte • sinul-- 
taneously thib is an indication\jaf end of fetter;.'! The machine then decodes 
the stored information, thus identifying the ..letter, recodes the letter 
information into fiye-ianit Teletype; code and sends the signal: to the word 
synthesizer where the letter's sound is genera tedL*. After appropriate short 
time delays, all circuits are cleared and; reset for the' next letter*'-; 

. . . r .. • 

Iti the third slide Mr. Smith showed the optical bench setup for testing the 
cell arlay . The f'lrst array was, designed entirely on paper bearing in mind 
the general sliapes of letters in the fonts to be recognized. Then letters 
and ligatures of the nine fonts to. be recognized weye photographed from%ype 
style books, the letters were sorted, and slides made bearing, for example, 
all the g*s of the set. The. slides were; pro jec^t^d on an enlarged represent- 
ation of the phbtpcell array and the, operator noted and recorded the cell 
states in a punched-card system. A study of the cards was then made to 
determine whether recognition wo.ul|T be feasible for the cells used in thfe^ 
'snapshot system. Mecessary. sdjust^nts in unit photocell sizes and locations 
were made to inSure unique recognition# On c<Mpletion of this projector- • 
paper screen process where, thej array was just drawn on ;the screen (five times 
larger than the final array ) » a five-time^ larger actual cell atray was 
constructed to test the actual circuit action as ; the many. letter samples - 
were projected onto the array.. A 1*^^ used to degrade ^ 

the Contrast at the test array, of the fine slide images to approximate ' 
levels Mich would come from aqtual print images# . 



The fourM slide showed ttae miniature array used in. the "Visotactor A," ^ 
Mauch Laboratories had to develop the process for twiking this small, com-^' 
plicated 'Array because commercial Mnufacture^^ were not interested in such 
a low quantity, highly difficult,^ develoiment job# Special photo-etched 
masks vere made, through the openings, of which indj;iatt. was deposited, in a 
vacui^ process onto Slabs coated with cadmium selenide, . The. indium provided 
the condudting electrodes, the CdSe the photosensitive material# The , 
necessary insulating areas were, then produced with, the aid,:of another mask 
and an "Airbrasive" unit; which was used to ;remove CdSe as necessary to 
produce the required pattern of insulation# The array was then encapsulated 
with epdxy under a glass coyer plate with siliqa gel included as dessicant# 



The fifth "slide sKWed the recognition M prototype, a unit featuring 
so prominently ah "ihdica tor-lamp array, useless to a blind person^ but ’Very 
helpful to laboratory personnel working on the development of the unit# 

The input connection to receive the lead from the "Visotactor A" was visible# 
A bank of 12 of 13 lights shows the states of the Schmitt trigger circuits 
responsive to the light or dark states of the 12 recognition-array cells# 

A group of 27 of 36 installed lights is used to display the states of the 
memory units, and a bank of "output" lights indicates continuously the letter 
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identification being; made by the machine as its process uniolds^ 
exiimple when a *’d” is bding scanned from left to right the machine will 
first "see" a ’*c" and so indicate by rhot^ins an illumiriated lamp at the 






location, /rneri the whole '*d“ is seen, the "c” larap will go out and 



the "d” Will come oh* 

Mr* Smith’s sixth s^lde showed S plot of recognition accuracy versus 
vertical misalignment of the probe relative to the line of print. The‘ 
data for this slide Were hibtained ^ mounting ^ the Visotactor probe oh a ‘ 
micr0meter"*feed stage to operate iti cooperation with printed typo on a 
rotatins^ drhm whose speed cotild be varied to achieve different reading 
rates* ^Proii center Ipositiott where all 26 letters were correctly recog- ^ 
hized the probe was shif ted above and below in stejia of’ 2*5% of the^height 
of a lower cade* "x*” The curve showed the device’ quite usable when mis 
alignment was up to 10% of the "x”. height* Plans are already made for a 
Math II device which should bei mOre tolerant of misaligniadnt, and which 
will operate' at higher speeds* i:he seventh'slide shOWed^ the laboratory 
ap^arat^ described above inbludihg the type drum and micrometer Stage* 

Slide eight showed the "Word Synthesizer” (44) , the oldest of all the 
compoheht 'parts of the Mauch recognition machine * Mr * Smith thea explained 
the operation of this electromechanical device Comprising 160 stainless 
stbel spring atins carrying tape recordings of spelled _ 

their "flag" ends* There ^re five replications of each sound to allow ^or 
multiple use of the same sbdnd in a given word* The* arms are constantly 
urged to rotate by virtue of their slip-clutch mounting bn a^ central ^ 
rotating shaft, but only selected arms released by ^ ah unlatching mechanism 
actually move from .their storage locations to a line-up position 
elementary spelled -speech sounds (on tapeS on the ’’flags ) are assembler 
* into sequences (Words) * The "word” then passes the playback head and p 
reproduced in the speaker as a compact spelled-epeech word"* A tape re^ 
cording of the wor^ synthesizer producing "The quick br^n fox vjumps over 
the lazy dbg’* in spelled speech was then played; This sentenc^^ involves ^ 

44 letters' and spaces and takes nine and a half seconds time /aboht 56 
five-letter-space wpm, but because the inter -word spaces are longer tnan^ 
the individual letter spaces the intra-word speed Is Higher than* 56 wtro^/ 

The remaining three slides shown included one of the wb%d synthesizer; one 
of the locally designed perforated tape reader which allows- control^of the 
word synthesizer by a puiiched tape; and one of the special te-recot ng 
device’ comprising a turntable to permit magtietic tapes to be i>layed back 
when flat-moutited on the face of the vertieal rim for concurrent re-recording 
in 'an arc oh tape' fixed to the flat surface of the else; * > * > - 

» f' • * . » • * • s - 

• * * ' k ^ . 
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SpeaUi 93 .o£ futui:e plans. Mr/ said' the existin^ ptototype will be kept 
in the lobprato^ ^nd a 14ark .II d^6i5n®<3 with new j?hotbcell array and 
matrix. /Kather tiwn trying Jo giye. eadh letter equal emphasis ih .^er^ pf 
recognition capability of the device, fare letters like the capibPl 7 ■ 

will be given less attention with concurrent improvemenc in ability with 
other letters. Mr.^Smith said he had.no information on, the influence of . 
errors on perception of spelled speech, whether common letters or the un~ 
ccaseon ones,, in particular instances, carry the most significant cues fpr 
perception. The present unit operates pt 35% to 90% accuracy on the nine^ 
selected fonts. , If prevalence of lower case letters is included as a 
weighting factor the. accuracy., is highe^. The Mark II unit vill be designed 
to allow greater tolerance for vertical, raistracking. Unimpaired operation 
with np . to io% vert icai mis trfqking is: the goal for the new. unit . 

A brief discussion then ensupd. between Mr. Smith on the 

relative values, and complexities of a machine, with.. pHon^ic vQ^S'^s spelled 
speech output.. *Mr. Smith;, indicated the nmchlne be, as C^pll. 9^ 

as simple if the grapheme to phoneme translation were also built in. 



'Os 



^he 



Dri White, iiiquire^jl about the possibilities .Pf using masks tp. adjust | _ 

photocell.. array* geometry .^or, .additional new ^^?Uts* Mf. Smith. osid.thiP. • 
had been considsrf4 fof an. ea^Har-, single snapshot ^chine where ..a, 
pDticG t insert over the ,afray .was, tOjbe us.s4 change its .geomat^^sl.rgotly. 

nt'.nine-fohr ^evipe, it .seems evident., that if addt- 



/Ns-t used in the current’ 

tlonal fonts could be tifansformed,.t.p s^mil^^ the nine design .tCnts, 

they,, to.o could>.b^'recogni,zed with about, the, spme.accuracyj;,/^ , 

Prof essor- Werner said it looked as though composing^ audible words fr^V 
Imowiedge.pf their ; constituent letters is easier in German than in J^nglish. 
He asked^. if anyone produces a machine , he cpuld , load’ with patman sounds, and 
key with. 'tapes on a. computer. TheresWere./6eYersl s^gS from those., 

present . The- unavailable single model of the jfouch word . synthesl^^^^ 
mentioned:,.along with Cognitronics ”Speechmaker"; units,, an^ for. lesS auto- 
matic. operation,, the, Language Itostef card system ,and^ just plain tape .. 
snipping', and reassembly. . r- .. . .. . , j 

A section ofj the meeting dealing with .contributions from firms currently , 
working, in pattern and character recognition was .scheduled for this po*-nr 
in the ^sslons'. Few who said they would come actually arrived, thU . 
probably a loss to be ascribed to the unusvMslly severe weather conditions. 
Mr. David Shepard, one such representative of industry present, agreed to 
brief the group. He said machines exist, at , the jpreseht time, which do ,a . 
good character recognition job. A machine developed by Phllco Corporation 
can read thousands of characters per second of upper and lower case type- 
written material, perhaps from 50 different fonts coiaprlsing about 90% of 
all typed material. These pages are read by the machine even. if produced 
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under ordinary conditions in the field - special high-srada 
typing is not required^ Obviously unable to do pricing ror 
Shepard said he thinUs the machine costs about hal* a million dollars. 

H» has heard of somewliit similar equipment produced by Recognition BflJJiP- 
menfr^Corapany of Dallas, though he has cot seen this personally. He then 
mentioned the- firm he started years ago, Intelligent Machines Research, 
which sold machines in 1958, some of which are stili_’in operatioMl use. 

This cSmsanv was purchased by Farrington in 1SS9, and according to a 
^^5^to«hure ?Sey now have about°757. of all OCR (optical -character 
^o“nitiL) equipment in existence to their credit. They have worked ^ 
mostly with singl^font applications, sometime;i with specialised characters. 
Mr. sLpard said these irestriotions were for business reasons _ 

not due to any techhicaldifficulties; Some multi-font ordinary-cnaracter 
machines have been produced by this iranufadturer too. 

Mr. Shepard then turned to the many Pro^e^ ^ iLerarr^ 

cdminerc'ial OCR techniques to reading for the blind, looming large 

pfcoblems of dealing with varying foradits, two s^rhe 

prdsehtatidhi headings, advertisements, etc, Mr. She^rd s^^ 

Idoas of no manufacturer claiming '»i.f/® 9 »ipaent w-11 read ‘ ^ 

• >iepared ih some way "cooperatively," with ^ 

read later by machine.-^ Nd machine known to Mr. Ste^^rd ^ 

assorted material Just piclced up from a desk and fed j 

Emphasis in commercial designs has been on ® t. , ii,’ 

characteristics related to making the expensive machines economically 
feasible. In response to a question from Mr. Mauch about other companies 
in the field, ife. Shepard meptioned the International 
Corporation," with- eighty percent of ‘«® 

Compare using k special^ font of their own 

of toerica Which had done a lot of work in the -field, though Mr. Shepard 
does not know if their equipifent is in use. He said tne “J-g* g 

of Control Data Corporation is also very important having announced a page 
readet; 'at about $90,pQ0, 

..i, . . ■ ■ ' • - • • ^ 

Dr. %e inquired about the term cooperative” as employed In character 
recognition work. Mr.: Shepard said It had to ilo with 
the L tails of format and type styles of the printing or typing. 
it includes requirements on how often typewriter ribbons 
^nd tlie frequency of maintenance checks on typewriters. The question ot 
overlapping characters as -produced in some typewriters came up, 

Shepard mentioned that some machines ban read text where a 'jacen 
touch, for example one of the Pliilco machines, 
necessarily more complex than those which must deal only with 
separated by a space. The worse the paper quality, the worse the ’^ecog 
nltlon probleins waa another remark of Mr. Shepard s. Ilr. DUpress won 
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about reading the New. York Times with CCR equipment,- and Nr. Shepard sai4 
there was nb commercial reason to do this so no machine has been deyelpped. 
Professor Benham asked whether hologram techniques have been applied to 
the character tecognition field. Mr. Shepard said not to his knowledge 
commercially, and he, did not know how much in the . labora.tory » Professor 
Lawler reviewed some, work being done at the Univejrsity of Michigan qnd . 
said several .large corporations are. interested. .Brief mention waSp-ijlso 
made of; the laser used in, such work, its cost, and the expected rapid ^ 
decline in cost of such uqitS^ 

- There was a short discussion of ^costs and economies of automatic, reading# 

Mr. Shepard said, the coat of the. recognition its^f was -not so much of a ^ 
problem. Mr. Rotkin recalled s<wne studies he. had compieted about a year. 
ago dealing with auto^tic reading for input to a mechanical translation 
system. Qoiapared to human reading and typing out, the cost of the automatic 
reading was almost .negligible, -’de found that the reading part of an auto- 
matic translation systenc could be realised at a few cents per page whereas 

. the translation cqsts .a few dollars per page... Low ^chine costs require 
high spaed high volume utilization of., the loadhine.. ‘Thousands of pages per 
day must be handled if unit costs" as mentioned. above are to obtain. ,, Present 
day. {Commercial machines can not.be ysed economically to ..prepare material 
for a blind user at the rate the user can accept. They muse operate many 
times- faster' producing an output which, could later bemused at. a lower, rate 
compatible with the human.* s, requirements . . . . • 

Professor Bsnhaia said the cost of the reading, S’'^en when done 1^ a human, 
is not the big cost in the operatioq. The library of Congress may spend 
• about $250 to get a novel read onto.magnetic tape and thj&n speuds about 
$3000 to distribute two or three hundred copies arouijd the country. Dt. 

Murphy told, of one of his professors .who always referred to the ’high post 
of saving money.**, Sven though current costs, are* high Dr. Murphy fepla >te* 
search expenditures in the reading machine field are . Justifiable, ^ particularly 
when used in support of research on outputs for the blind, the area not 
explored^, in any; depth' by commercial interests# H is quite optimistfiP that 
commercially . developed recognition means,, and computers ’’resting from theit 
other jobs, will one day usefully serve in^ systems for,, the blind. 

Brothe^r Albert initiated a . discuss ion on appropriate outputs fc?r the blind 
from a machine which has recognized the character^; Mr. Dupress said an 
easy solution is to use spelled speech though the^ speed, here will, be less 
than with ordinary speech. Mr^j^ Rotkin mentioned the limitations with .English 
for letter-by-letter systems was obviously thinking . of the complex . 
grapheme-phoneme trat^form in English and the reputedly simpler ones for * 
many,. other, lang^iageA/ apd the better chances with other, .European languages. 
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/four editor clearly remembers first-day , . 

Spanish. German, French, and Russian who always emphasised, . 

l«g«g; “ spoken eaacky as she is written." In a 
exceptions In all these tongues c^pp up, but It la *8**^ J , 

probably pbses the iaost problemSi/ Mr. Hathaway 

is more phonetic than we tend to think, and that spelled apeeeh la a 

system that violates rules of semantics. ■ 



Dr. Cooper r^rked thlit if S language were written phonemically it 

certaliily would simplify the problems of developing an ^ 

this would hot alone lead one to an easy solution. He continued- s^i^ 

one could make a dictionary of English words which were 

and there are many of them, and then make up a , 

regular words. If one then spoke this message by ary , letter 

method he would have to put out a series of short ' * 

The result would not be speech. Speech a^ letters wer^ ’ 

professbr Metfessel Said he felt his spelled-speech lett» *“^*^'*„ 

Integrated into speech by their process of generatiOT,-and ^ 

not differ so much from speech. Mr. Rotfcin wondered 

two or three letters at a time rather than with one in m «*» M 

of letter 8e<luenc.s information of the language. Dr. * h-k * 

might just as well go to words hhd have the output in plain Bnglishh v 



^ ^ ' XI. USE OT THE TEIBPHONE NEWORk 

Mr. Shepard ‘announced publicly for the first time that 
Coghitronics Corp., has developed a means "Which would enable a blind 
person at a remote location to send an image of a page oyer telephone 
lines to a ceptrSl location. 'Here it could fee read back tc hto either 
automatically or by a human operator. Mr. ’Shepard arranged to demonstrate 
limited versions of both of these systems at this session,' the central 
facility being at Cognitronics* plant in Btiarcliff Manor, N.Y., . the other 
terminal feeing at this meeting in the Veterans Admipistratioft Central 
Office, Washington, D.C. the system as shown can operate gt about 40 wpm, 
but with some mfedifications shbuld be capable of itO wpm oVer IomI 
The ^estimated cost’ for each scanner (the hnif installed At the '' remote 
location) is between $2500 and $7000 with additional charges for the 
central service. Cognitronics Corp. could, .make Initial deliveries of . . 
such hhits by mid-1966, volume deliveries late iii' the year. The present 
units accept only single sheets, but bound-page readers could be developed. 
Before demons tra ting a working model whidh looked iika a more-or-lesS 
conventional rotating cylinder facsimile device, Mr. 'Shepard showed a _ 
mock— up ‘ cover of an advanced model which looked more like aft office copier. 
This cover had controls for initiating operation^ for skipping material 
on the page, and for going back for a raped t« It also had prevision for 
a visual or tactile indicator to signal if the central facility was ready 
to receive a transmission. 
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Mr* Shepard /then proceede!^ to oondiiot hia demons tratiion^ pointing out 
this ip" the first time they Have ppsrated oye.r Ipng-dis tapce linps . 

He showed. • the .f aceimile^.rumrscatther roti|ting , and apid , an^ ordinary pie.ce 
of paper with three typed lines ^as. affi^d to the dr\jp»* The firstj two 
lines were nisaera Is. ? only j these, tjp be autcanstlcally read at Briarcl iff Manor 
The third line, comprised of typed letters, will be pea4 hX member 

at Briarcliff Manor who will receive the , let ter images on the face of a 
cathode ray’ tube« First thei euto^atie/nim^Sim^ phase was, snccess^. v 

f ul ly demons tra ted . , Tliose ^ present; he^rd a VP ice from e Cognltironicf Cprp , 
^'Speechmaker S.peak bade, over the phpne lines- ^the digits- recognized .frp’sa , 
data, sent in over the lines., was on white paper it , . 

encoded that fact » transmitted it », and advanced the photosensitive ; . 

scanning-head. nulte rapidly. When the hpad .^hit'V type more informa- 
cion had to he^ encoded and transtsitted. .The yhead advance 
metical ly reduced during; such, -higher, inf ormetion-rate intervals. The 
audience could hear clicjts, more' freflnei^fiJuring faat^p^s blanK 

paper,, iess frequent, as. the alphanuniterlc data were- beipg sensed and trans- 
mitted. ^Mrv^-Sihepard said: the head advance was ,^jrp05" per click.. 
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A demonstration of the second , mode pf bperation ,vas, then .conducted an . 
engineer, at Briar^iff Manor correctly reading hack^ 3; line of .text he saw 
on a CRT face, the data for this tube -*f ace image coming in over the lines 
from the drum-scanner .in Washington. ?Mr, Shepard. said the 0.005” resolu- 
tion in both directions was quite adequate for the j|db. He was able to 
operate faster with better resolptiph; than- ordinal over’; 

equivalent bandwi4thvilnes,jbecause of his. use of puTse cpde modulation* 

Although the .demonstration" eq^^ ^ height of 

0.140" ,. this ‘is' ju§t .ah arfeitrary valuq rp^e.t^.;tQ^a, typewriter toiit used 
in the experimental deyeloj^ent. . Tljere are. iho jseyere limitations* on the 
...size pne could liseish as tjie scanning area. . Mr. Shepard then . discussed 
briefly the prob , ah^ • cons ol tl>e human operator or automatic recognition 
machine at the, cehticel' bf£ice.., jHe did hot 'k^ ; i 

people : at techp| to.Jpr|l^yacy and. and conclude^ thet 

' perhaps humap', readers ^ as well as machines .Should: he .available 
choice .of. the.,nser^» -a . V./'- . ' 
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Mr • Shepard; said Cbgnitrpnics Corporation wgs heady tq ^®he a. central* ; 
office." teiepbope-connected. reading system available in .the ,Kew. /^ork area 
by Summer 1 96!^ provided there ware ®in the , order, of 20. customers.' Mapy, 
questiops remain to be,. answered .regarding the .probable market, priep,. 
suitability^ apd acceptability of the h<»^e-terminalMunlts essen* j^i^lly 
' in} their preaipti form. Cognitronics does npt look fpr^proflt, fr.pmbauph 
a yen^pre ,^ut capnpt opera te}at ;a^los8, .either • *. 
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Mr. Mauch inquir^i as to the price of.tae service to the 26 or .Wore , 

prospective subacrjlljM? in the New Tfor^ area. Mp. Shepard pointed wt 
that costa would depend on, whether th«r? were yol«^teers or Pa“ 
in the central office .. whether existifls;<s<iuip^nt < 

hours, or whether special equipment coating about^$50,060 had to . 

amortized through,, s Wee charges for^this wdrk al^e. 

oolicy does not permit quoting prices without a written specification 
descriUiig the item,’ Mr ,, aiiepard said the hooe-termt^l 
cost frra $2500 to $7000,e8.bh, dependi^ on M^l^xty ®f/5®.""“t . 
Brother Albert computed that for a ten year life the terminal ®q“lJ“®“i 
mi»ht cost from $1.00 to .$3.00 a day, a reasonably in^pensiye item he 

felt for a ^rson heWlng such service. telepfioM ®“!f,ehy 

atso te iWved, l)atepW® fi*® 

costing $40 a moritji. K(r., Pheparo feel? less expensive arr^n^e^nts «e 
technUally feasible, and Mpes perhaps preferential ®^»"S“.»“y.^® ^ 
Bible fr</:the :tele|)%na ^ JT^hether oietdr^ 

telephones might not be in competition with the ^Snitronics plan. ». 
Shepard felt not at present, but, pathaps .in the future as 
missioM ^j^iier tSie telepbUne- system get mo^^^ and more .commonplace . 

Messrs. Benham, Mauch, Shepard, and Smith had a brief discutsion Of the^ 
use and costs of various facsbaile. systems as reading aids * 

Dr Murchy reminded the group that Mr. Sherertz proposed such an idea at 
^ cWrence (1$55)„ but added that ;it ^s never 

put iuto practice anypnem • . :> ; • 

Dr. Murphy suggested the intriguing possibilities, of a 

system for use between libraries and .library ; readers . J®, ®"* . 

down on the time required to get a document from,,? distan^ cUlle^ioM^ 

could ease space problems by permitting highly .specialised «^11®®“°"® 

in selected .libraries arranged so duplicationjOf holdings would 
necessary. . .. v - -.-i-.. .-.iq ..t 

Mr. Shepard again, probd4, ««* audience , with *‘‘®.!i"®®j^®" *® 
portant anonymity iq^in a reeding sys Jem f or , the blind . ^ 
cision:was reached , by the group on this point, At present, Mr^ Siht 
said sighted volunteers at the central office wou),d,prpyide ‘^®^®**®®P| 
systam;and could handls a wide variety of , formats and *3??® |fyl®?' ?" 

the future autoinatic systems may become economics lf.y competitive. 

Mr. Dupress mentioned.’^ Perhaps tfee only one at thjs 

'itaefirrtlant^V Georg^. where i, blin? pupil can.dial a, -ph^^nwter 

to reach a volunteer who will then teed the current assignment to the 
blind child. 



: ^ 

49 



o 



The discussion then swung back to one of economics ai^d costs. Professor 
Benham jconsidered the $2500 ti^erminal . 

tlon mnch too high t<j be paid by ni^ore than a ve^ few blintf P 
Competition from yolunteer readers or readers paid about $2.00 an hout* . 
looms lairg^ when conslt^erlng 'the aut^otiiati,c or semi-dut®®atict systems. 

In reply %o & ^nestlon |rom Hr. Miuchi' Professor. Ben^ said he would 
pay $25 .00 to $30.00 a month on a trlai basis for a ’*Phottoyleibn^'^ 
service assuming it were available. This would entail holding up the 
material to be read near the input "camere” In' -the person home» and. 
then listening to a distant readef’ read it phone. 

Mr. gogers remarked that information hbckit the Cognltronics' equipment 
and plans should^ be published ^ plades w^^ 

cross-section of the blind population^ ge _Jsugges ted articles in The 
Nrjw Qiitlook for in the "Matilda Ziegler M^gasine' for the 

Blind.'* Via these two jouriWils, ot« "professional workers in the 
field, .the other for Wini4 peidpie in general, a d^tve^sif led sai^ling 
of interested people would be reached. 

Professor Betiham then ttianked M^ for' the' trouble he and his 

firm had gone to to put on thS very ‘worthwhile demonstrations witnessed 
by those present.. 






XII. RECaMNDEl) PROJECTS Al© , , / 

The chairman then moved on to the' lad t principal order of business of 
the conference, a discussion of what should be done next, and with what 
priority. He considered first a study committee to review the work of 
Mr. 'Shepard with the aim of determining costs and specifications for a‘ 
central -office end home-terminals system somewhat like he just described. 

Mr. Dupress interjected that we should not consider only a syst^ like, ; 
the Cognltrohicd* , but rather a system haWing a variety of inputs and 
outputs, pbs^ifcly having utility oUtside the blind community, and perhaps 
being the beneficiary of preferentially low night rates when used in 
service of the blind. He said his reading lag now with a $2.00 per hour 
reader often runs, at' 10-15 days', and an overnight delay* or’ so should not 
be serious at, all. Professor Benham persisted in testing the group's ' 
oplnlw as to appointing a study Commit tee. There was ho strong con- 
sensus, for; such a committee but the need for specifications and informa- 
tion bh cbhts, capabilities, and limi tit ions of the system was emphasised 
by Mr. Rogers. Mri Smith started a brief discussion when he said perhaps 
a Vlsotoner or Mauch recognition machine could compete, in the several- 
thousand -dollar class with the Cognitrbnics'' plan wl^lch might have teihninals 
and central facilities costing as much per subscriber. 
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Mr, Du^rese referred to fhe r diaries vaade earlier in the conference by 
Mr, ICorb relating to tljiie coxaprecsed speech, Mr, Dupress -said there 
is no universally satisfactory rats for recordings for blind people, 
"Soaie can u’Sa-spe^led“up aiaterlalc» but otners- require tnings slowed 
below the original reading rhta. The very elderly often can absorb ' 
more if the -rate is slowed. Mri; Dupress felt work in oompression^and 
expansion should be pursued, /Editor’s note: A conference on this 

subject was held October 19-21, 1966 at the Center for Rate Controlled 
Recordings i' University of Louisville i Louisville, Kentucky c'ft0203, A * 
proceedings volume (^j- 5) edited by Dr* Emerson Foulke has since been ^ 
issued* A biewa bulletin "'CRCR Newsletter" contains current information 

about the fiel^ and is obtainable from the Louisville ‘Centerjj,/ 



Mr, Freil^tger ndted that aoiae communications people have been pre- 
dicting great things for* video over ^the telephone lines j perhaps to^ 
become commonplace in 5-10 years* He said that a system such as this, 
one used by and developed for the whole community, usable also as an 
aid for the blind, often turns out to be the very best kind of aid. 

Ifc,- Ehepard said' video over the telephone was a matter of pulse code 
'ihodulation to improve bandwidth efficiency, " 

Professor Lawler noted there was a general principle involved in time- 
sharing an expensive central apparatus with many subscribers co^Seted 
via the telephone lines. This mode of operation is burgeoning in the 
ccmiputer field and seems applicable and valid to systems ror the blin . 
Professor Lawler also recommended work on an improved Visagraph-styxe 
machine to handle raathematical equations and symbols. Mr. Roprs sug- 
gested work on Professor Linvill’s tactile device as a possible aia to 
meet the needs in mathematics and fields using many symbols. Mr. Smith 
said perhaps the Visotactor could serve here, and Mr. Freiberger S'JS" 
gested a process using conventional office copying machines, but with a 
special material, to produce almost instant tangible relief or rougn- 
grained copies of ink-print originals. 



Replying to the chairman's question as to when the next meeting in this 
series should be held. Dr. Murphy said, "... when something new is ready 
to be shown.” Mr. Rogers thought communications in the field needed 
strengthening during the 2-3 year period before the next meeting. Mr. 
Freiberger pointed out he would be preparing minutes of tne 
sessions, and that much information appears in the AFB Research Bulletins, 
in "The New Outlook for the Blind,” and in the VA "Bulletin of Prosthetics 
Research.” Dr. Murphy also cited some information sources, mentioning 
the f ollovring reference items : (2) , (22) , (^6) , (47) , (4u) , and ( ) , 
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Mr* Apple proposed that future vork should include putting .the Vi,sotpner 
and Visotactor into the hands of an expert instructor who, .in turn, would 
Instruct some blind people in the neceasai^ techniques^:, It is important 
that machines be. manufactured in sufficient quantity that they be avail- 
able, possibly on a lease or loan basis, Mr. Apple stressed the need to 
take the devices out of the laboratories of their developers and to put 
them in ordinary surroundings. ‘ 3 . ^ 

There was a brief discussion of reading embossed letters such Ss those 
made by the larger sized •*I>ymo*V tape embosseri Professor fenlw said he 
could> read isuch raised letters, but not without study H|e thought he 
could read at about 20*25 ;Wpm. When the .question of resding. speed for 
facsimile raised letters came up, Mr* Rogers said existing old studies 
with Boston Line Type and Moon lype. should; provide much information . ^ 

without , the need ;to conduct repeat .experiments* .. 




XZII. AOJOURNMBMT 




• •' -.i 

; VC h 




Referring to the lateness of the; hour. Professor Benham, the chairman, 
thanked all present for coming and the Veterans Administration for. making 
the meeting possible* Receiving the thanks of the group for serving as 
chairman. Professor Benham closed the conference a few minutes after - 



5:00 P«M*, January 28, 1966* 
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